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[ie*:«3] W^A^. 1~2 0 MmWfSlfflfDitS C, 5 

(if*Jfi4] ^^s/^ =>— hJlTls, 500~2000n 
m<;5$5ia<;>»ficO t>-*3tiCjet LT 15 — 30 %<Z)$£|ffi 

[ItsRjRS] ^' =>— 5 0 0 n mtO?1i'ftlC 

^m^^-r?>m^m 1 ;7I;M3^7:>F^<o^,^i*^^;i^<^)Jg^riBtt 

[0001] 
[0 0 0 2] 

t'r';r7— S v ^ (i = >- c' ^ - ^ x — IE®ffi 7- — 

[0 00 3] mm^mz ut:.mss.mmy'-y't)^t'(oji 0 

igUt»7^-7'comiSSr*P5J:9{-L.T:fc<C:<!:S:. -/ft 



wirlwj:*), iniXB*<DiSffi (M^ia>^fc*0, {^JSLfcM 
[0 0 0 4] 

[J6e^*s/^St L J: 5 i -rSSBSl maiEj&T^- 
67"— 7*<7:)©lSS:55i5r i:j5?-C#/j:i/^©^{cfi. 

■& 7" - ^ ;4M± . ifeKlrXS^ (7 V« ^- * 

t>j5^t)lc:<v>t<z>Bga;d5*>So z<r>tcit. J»SCIS® 

T^-T'coiSjtxm-cmiKxmSr^ttTV^-Sc: t 

[00 05] *«B^co aetjfi. mmm7—-/\z.Sx,n±. 

<r> h7://i-3J5^a$ixfc*&^-Ct>JK^SB®7^-^3iSi!iio 
[0 0 0 6] 

^T'fc 5 r t t^t>n---i> fc„ ^ UT r CO i 9 ^i%^m:)jm 

[000 7] /Ic^^ii, 5!c:»«f<o-;tr<^auic, 
[0008] *^i3^#<7:)3g;fcSW5£IC J; 9 , fiSmiBSkT^ 
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t). iai^fSr?»*J:<gE©:t?#, *fcc<7^ J: 9 {CUTS!:^■^■ 
fc|la^S^m* J: < H^BiS Ci i: *s-Ct S w t 

[0 0 0 9] ;*:|6?^CDa^ie»-7-y«JWT<0^«T-fo 

(1) llDi'f*^ B£^IE®7^->^<^ft#;^|fi|«CS5o-Cli^ 

(2) DDi^Tjs. 1 ~ 2 0 M mW^iawiffi-C. 5~3 0m 

jJSO. 1~1. 0A«mC:)«5ia»C*>5fl$»3E®T— 7°<, 

(3) /<y ^' =>— Kgjjs^ 5 0 0~2 O 0 0 nm<^t5Iffl 

coiSfi(75 b-'^tjc jfcj- L T 1 5 — 30 %<DW&.m<r>^ttim 

(4) y<5,^ n— H^lOS^ 5 0 0 nm<73jgtft{C*5{t5 

1. o~3. 5/ urn) (Dm!m<ri^%%^^m-ti>m% 

[0010] (5) ^^.y:}'^— yif^^:/7S':J' 
S^* — --Kv^y'^ 10~60nm (SIC 
U< tt. 1 0 ~ 3 0 n m) COlSi^a^tJi;*— 
3'^' t 8 0~3 0 0 nm (5E{C:»*L< f4, 100~3 
OOnm) o:>W&.=f-iiii-fl—-!i^>-fyyif<r>i^ti:^^^i^ 

(7) - hc3-tr/ua-;x.i({^flg^5, M^^fi]<f>{c 2 0 ~ 8 0 
ffifi% (jEI::«if*L<li. 4 0~7 0fiS%) WffiSfflT- 

(8) ^^yiJ- 3— ^^S5~9<??fig®*l 

(9) -'<3'^='-h^i4S. 0. 1~1. Oum (MtcSf 
4L<{i, 0. 2~0. 8/im) «DfflSffl(?3lp;^^^ilN"'-r'5 

[0 0 1 1 ] 

-•^?t<Z>fi8MJc J; oTDfl^Srsif-t -5 r t IC J; t) t#ffi;SSiB 

*5^*uv\ «T{-, .^«f«j, Btim. tvxmmt-r 



[0 0 1 2] itc^^iroesmfSSST-— :/icfflVN5^f*«c 
•IB (gaj, /-j?yic=j-^>xW7^u— /ify^i^aiuv 

y:i-u-7^->ffi (^J. ;l^y :7°n t*lx>-) , -feyun— 
^jS(!|EifS (0>K -fe/UD— -ir/na— h 

vr±7—h) , jKy*-;j«^-h, ;Kyr< k 
^mm^^'jT^ h\ K) . /-j^y-r? k (M> 

*ST'%«„ c:^rP><D4'-Ctt, y3l^^>•x^7^5'^— 
^ (PET) , if-^):^'f-U>-f-7^V'—V (PEN) , 

i?^fi, #lc$ij|5S«/j:i,>ij5, 2. o~7. Omhi 
if*L,<tt, 3. 0~6. 5;im, i|$lC4. 0~6. O 

[0 0 13] ^i4/sfi, ^mm-M.m.xm'^nt-^hWy 

FeO^ (x=l. 3 3~1. 5) . Coa:t*FeO^ 
(x=l. 33~1. 5) , Fe. N i XttC o ^^ij^ic 

'ji (7 5%w±) t-r$3t^K^4^4k^&* (3SiiaE't4^M«» 
^w&^^\z.\m'&(Dm=i-(r>mz. ak si, s. s 

c, Ti, V, Cr, Cu. Y. Mo, Rh, Pd, A 

Sn. Sb, Te, Ba, Ta, W, Re. Au, 
Hg, Pb, Bi. La, Ce, Pr, Nd, P, C 
o, Mn, Zn, Ni, S x:TkM^(r)t{<r>'Pfs.< 1 1— 

ibwe^-Sr^tf^-^l-ri. €?ij;tfi. C o ^ 1 ~ 4 Offift 
%. AlSrl~2 0fiS%, ^t^TYiJr 1 ~1 OffiS% 

[00141 :»-as[»j, mmn. wm^>^ 

J.-^6t)(Ctt, #^Bg4 4-1 4 0 9 0#, 
0B4 5 - 1 8 3 7 2^. #^5:1^4 7-2 2 06 2-§-, # 
4iBg4 7-2 2 5 1 #^834 6-2 84 6 6-Ji-, 

Iti'ing 46-38755 if$ii^0g4 7-4 2 8 6-^, 
!|#^Bg4 7- 1 2 4 2 2#. ^<k^'AA 7- 1 7 2 8 4 

4#^Bg4 7- 1 8 5 0 9-^. WAmA 7-1857 
3-^, 4*4iira3 9- 1 0 3 0 7-§-, St)^$^Bg4 8-3 

9 6 3 9-^«?#<&«. -e u-c*a*!FfFm3 026215 
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(^3031341-^, 1^3100 1 94^, 1^32 

4 2 0 0 5-^. ;ftt/|5l3 3 8 9 0 1 4 -^W^-IJ^I^fflSlClB 

(001 51 ±m'}^Mm-t±mmn. t<nm.^o)ttmm 

eiiiW* U< »±3 0~7 0m2 /gT-fooT, XiSllEjJf 

[0016] 3tffitt-^4fe!|»*tc:tt/>/j: < 1 1 F e iis-^* 

iXTV^^o Fe-Co. Fe-Ni. Fe 

-Z n-N i Xi-XF e -N i -Co^^{$.ii Ltc^m-^ 

■?:<?5^a^^^KYt:fi (^sftajg^lS) (as) (19 0 
emu/gW±. jE(^»SL<«i 2 0 emu/gtA 
-h, 1 6 0 emu/gJilT-CfoSo »S£;'3 (He) «1 

5 O 0~3 5 0 0:i::/U>^X.y K (Oe) (/tf*L<H, 
1700-2500 5/ h\ #t^li7^* L < Jl, 1 
8 0 0~2 I 0 03iyu;^5r 5, K) WffiSHlCfc^ r ^iSjjj 

fittl« (i-Ji:*?*,, 0. 2,imJ!JiT, 

0. 0 5ymUiJi-C*>?)r<ti)5^SL<. ieiwi!fSL< 
(-i, 0 . O 5 ~ 0 . 1 5 M m -C#J:t (ft Wft/Mlftft . 
§ftfeJt) tt. 5~2 0. iJ*L<tt. 5~15-C*>-5. 

)^«f|cB, C. AK S 

pm(o$¥±^. hi^<iit(D^. mitmmMi^h, 
mc^m^'\t5,tcmz.mitm<Dmi)m^^ixxi,^?j. 

(001 7] m^fs-Jf^B-y^^y-^ htLXi'i. 

't<Dw-mm{^mm.^£:^f^\cmimMm'':h^^m^i^x' 

7'7>'^^'t' hM) . IftT'cii^'f' :*;/u->!>i>.7 3i^-C 

1, Co— Ti— Zr. Co-Ti— Zn» N i — T i 
-Zn. foS^^ttl r -Z n^<05c^^£•^JPLfct><OS• 
[0 0 18] m'/^^ia^zc^W M&*lC*jV>T. «S 



t&*tt. «i^^■t^'f'X («g) iSO. 02-0. lnm<D 
miz^^^^ttm-^LK . ^4^it («S/tgJ5) *S2 

35M ~6 0m2 /g(7>«Sffl{c^5Ci:J5Sff*UV\ 1S*^ 

(as) fl. 4 0~B 0 einu/gW«aSia{C*)5C tJi5 
Sf * LV\ (He) « 1 2 0 0 ~ 3 0 0 0 31 

/u^^t" s/ h* (Oe) (J?*L<(J:. 1500-2500 
jt/u-;^?^ 3/ h\ iRpdif * L,<ti. I800~2i003i 

[0 0 19] *3(gP^T'fflV^?.^m'f*.«»5^«. A K S 
i . P . T i , :BLXf%±mytm ( S c , Y, La, C 
e. Pr, Nd, Pm. Sm. Eu, Gd, Tb. D 
Ho, Er, Tm, Yb, Lu) ^£i£<Dm^m±m 

(00201 ^m^m^<D^ii!^m\-t o . o i ~ 2 sft% 

t-ri>:ittm^\^^\ Ikti^-^m (Wflg) ro««{:i<t 

p H 1/ ^ 5 fe-a-^J «DM^-^*p-a:{c X <o ^miti- ^ d 
tam^LK, •5:'/5pH«ii#4~l 2<0^ffl-C*>'9, 

»i u< 5 ~ 1 0 wassffl-ciss. 

iiJCSCT, AK Si, P, YXn:itlh<Dmm-^j:tf 

x'^(/>m^<oOff£< t h—'^timw^tix^/^^ ii<7:>t)m 

«&*(c>sfu-c, 0. l~l 0ttft%-C$>S. rro<t9{c 

1 0 0mg/m2 WT<wJ1];tbi-|,S<^C-, fflitSiIWBStt 
5, ^JK-ttH^^tCttTil^ltcDN a , C a , F e , N i , 

0 0 0 p p mWT-Cfcixtf!«H4lcg^#S:.^x:5 r t tt^i 

^]^CX. #I«¥7-2 2 2 2 4#^ffi}C|Si^$ttTV^ 
So i^ttJicOlK^^— hfl, 0. 001~0. IG 
(::</!>;^) - cm (H<-iff*L< Ji, 0. 00 5~0. 
0 8G • cm, iRF{CiT*L<tt, 0. 007 — 0. 07 
G • cm) (DmSi^h^Z ti>m^L\f\ 

(0 0 2 11 mmm(o:t}-7H>yyy^^{-±. ^iim<om 
(Rs > (omt. ms^mmm (wk ffi) 

«, ■^rfOJpl^iK-T-SiOS 5~ 3 5 0 n m (Ki-$f * U< 
tt, l 0-300nm) COffliffllCfc^ CI t ^SiT* 
*fc^«>W:a?a5fl!f«: 5-500 m2/g (JEJ^l^if* L < 
fl, 5 0-3 0 0m2/g) T'^bSClir^JS^* D 
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BPBSr*S»i> 10~1000mL/l00g (X»w#f 
^U<(Jl. 5 0~3 0 OmL/1 0 0 g) c:)®IH(C$)S 

0. 1 ~l 0%. -tL-r^'s/:/(^5lrJ:, O. 1-1 g/ 

c c x-$>^:iti^t^i^ 

[0 0 2 2] :t!-7n>^yyyifni^-ir^j:miliX''^fti:>(r) 

«3JtU-CfJ:. BLACKPEARLS 20 00, 1 3 
00, 1 00 0, 900. 800, 700, VULCA 
N XC-7 2 (W±, =5r^d^s' H?±i!i) , #3 5, IX 

5 0, #5 5, #6 0.St/#8 0 (£Jl±, M*-/}^^' 

, #39508, #3750 B, #3250 
B, #240 0B, #2 300B, #1 000, #90 
0 . #40, #30, ^tJ5# 1 0 B ^mVd^ 
(1*) M) , CONDUCTEX SC, RAVEN, 
150, 50, 40, 15 {^J.±.^ ^a^-t'r^-^i^^ 

ECD J - 5 0 0*3J;t>''y 3'^3i>:/7 S'^' ECD J - 

6 0 0 y-iisri^T^-^/ m) m) ^m-f^z-t 

*9*1 0 OSagiSJCSsM-T, 0. l~3 0«fi^SJ 

U<«, 0. 2-1 sSftSB) (7:>«!ffl{cfc5, 

[0 0 2 3] SSttS<Z>WeS<lt LTfi, ^SfeT 

03 ) , =i7>yA, AJg:^^^^^, y-rr^vKr 
4 L < fi, 8 U±) Tfc t) , ^i^n^mti. 0 . 0 5 ~ 

iMin (M(r^f*t<rt, 0. 08-0. Sum, !;#|C 
i!T4L<«:):, 0. 1—0. 5 m) ffifflcoA^ $(Ot<^ 

Swtd^^TiLVV W»^l<^^JPSJi, ffl#^jK1ft«»m 
1 0 ommmz-MLX. 1-2 5S«:SP (SJc:»*L< 

1 — 2 omaffl5) coffiiaicfc5„ 
[002 4] m\m'r>mmmti. m.immmiziz c^m 

t !C i o T, a-ttii^aS t y K i: o^^SrlS 

K X « d ti e> © is-a-i^ S: W -5 c: t *5 -c # 5 , 
[0 0 2 5] *fiflMJWl^3^^7^/ui: L-Ctt, C»Jx.|-J, 



tVu><. X T U— h . ■y'f-Jl'zt J- , T 5 y-U^^ x T U 

— h, 3-;!<^ywy^;p.?^xr u— h, 2 -^^/U'^:^^ 
v/Uy^.T'T i"— h , 2 —^^'y>\^7'UfV':*^7'T h , 

h, 2 -y' h^ >- 1 -T'n tfyWJ:^-7^Tl^ — h, i^T^u 

y 3— /i^^/ 7VU'^;^7-T y i^86-C 

T V/Ht Lit v^3L=F- > y 3 — /p^/z-J/p 5 X— 

LT>':d-— /Ui: LfctcO, -tLT^^y-lry :^^D:^-^3l— 
\>^\-t-);x±(D{t^^^myi'-^t>^xm.miri>z.i:i>^x^ 

«, iHjt^IfOiffi^cD-^^^att, ^lKtt*&5|5i o ossas 
{Cj^LT, 0. 2-2 omftSC (»*L<fl, 0. 5- 
1 OfiftSB) <^4SSffl(c*)S„ 

[0 0 2 6] m.Ym<r>m-hmii\.x\-i. m^Lti. m^m 
mtfi>:itiiix^i>. m-ssmmmm<r>mti.xa. 

y n =1 h y /w, ^ y ./Wgg, yi-fi^V /U^ai>^x 

j^-ft t*=/u- T y a = h y /u^a-^j^, T y /u^^ 
;^ r y n = h y /i^^fi-a-ft:, r ^' y /uss^^;^ 7- 

p«^?T^ y /l'®S3i;:^7VU-r^ y nn 

h y y ^ T ^ y y-fv-m\. fc'= y 

^{*, iS[f=y7'>'-ri!' y nrz h yyu-^a^^^^ 

[00 2 7] ±BE<o{iiLic, y r ^ KmflM, mmm^^m 

flg (iryua— ^^r-feT'— h:7''f-U'— h, -feryuo— 

[00 2 8] ^fcmmmMmi^it(ii^!t^mmmt lt 

fli, Tj!' y/u^SfSWfli, dvuAT/UT't KWfli, ->y 
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mm tniv^ yr^^- h ^ ud? V -^-(Dm^t^. n' y 

[0 0 2 9] ±ifi/1f y -< y i'T^— h LTtt, 

h y uvv^-r y vT^-— 4, 4' -v=73.r^/u 
> >- -i^'f y v^T - h . y ^ u >• v^-Y y ->r 4^ 
— ^i^y t'^i^-r y->T^- -^7=?^^>-- 1 , 
5 - v'-r y ->r^^— h . o - h/u-t' v^ve^^i' y i^r j^— 

'r'y/-};a>-::;=^' yi^T^^— hy^^^/uy^v 
h y-r y-^T^— h/i^fM y->r^-— hUg, ztiho 
I'yv'r^-- h«t/Kyr/u=-/W't(^3fefig'fei. stF'f 
y vr^-— h sswffi-a-i- i o y y ->t^ 

(00301 v^i-f ^mmn. ^ y ^y^y-zu-^ 
yi^UiS'v, >ify j:— T'/i'd^y ^^i^^^-, .-Kya^— t'/u 

y-K y 3^:^ 7-f\^ify y !> l^;? V, y ti—if-^-^— h y •> U 

jKy niT^x/uji^y .-K^-- hxKy r> Ui?^', & 

[0 0 3 1] *^?^ic:*jv^T. ai4®<75^-^5^J(i. ifi-ft 

izmitmt vxo^Ti^v-i y-yrA^- h^m7Lrcm^'^i:> 

[00 3 2] ^-^^iijfi. J: 9 mixti^mitt^^ti^m 

<7:>'miKii^Wfi>tc»biz.(i^'m^it^\:.x. -coom. -s 

O3 M. -OSO3 M, -P=0 (OM) 2 ^ -O-P 
= 0 (OM) 2 (Mfi7K3Rl^^=-X«T/U*y^JS'Sr**3 

•to ) . -OH, -NR2 . -N* R3 (RumitTiim 

Sfi, j^-a-sii- 1 0-1- 1 0-8^/w/g L< 
[0 0 3 3] m\m<^<Di^'^m{-i. mmitmMi 00m 

])-( y'>T^-h{:m^^t>^xm\^^i>^it. ±1^-^ 
M'pi^. mt tr-zi-^mmt^ 5 ~ 7 0 ma%. y U' 

^J'><»flg3iS2-5 0fifi%. ^rLT'ify 'fyv'Tt^- h 

*5 2 - 5 om&%ffmi^c:>&x'^^ix^ X o icm^^^ z. 
(0 0 3 41 m^m^m^i-^tzifxommmKtt. 



^mmtLXf-X. *:/y/P^. :*:;^y 

^^j'y^'K. ^yy-^v-^, ^<fi^^'f-ym. ^"r 
T'jym, '<^ym:. :tiy^ym. ^y^'^ym.. yy 
-/^m. y y \^ym. ^TTu—zv^ma^mmwn 2~ 

18il«)flg«5^ (RCOOH. RJi^^Sl 1~1 7® 

* y ^S3i«T/u* y ±ffi^Sd^f>/j:?,^s;Erit A., m 
mmoyn k, 7KyTyw*L'>-:^^-y--i' KT/w^/u-y:^ 
^'ymmm.Ty^-'yj-.m. (T/v^M-i.mmw\-5 

:ty7^yn, ^'f-yy. zfvi\t'yyfj:tl , 

dixbfi, mmxhm^-tt>^txmmLxh0k\'\ i»m 
mn. i^-^^j 1 o 0 sssBicjy- 0 . 5 ~ 2 0 m&M 

[0 0 3 51 -4^^mommt-t?>y<^yif=2~hm 

t i>-^mx^ ?> ci t a„ i 5 ^'.cM/^.*^ 

(IS(c:»*U<tt, 1. o~3. 5///m) iz?$5ffl{::ii> 
V-'o X. ^^miZ^i>y<'y if =>— hmi-i. 5 0 0~20 

(00 361 ±gE<z>j: 0 '^imi^i^o-^^mmiz^^iy^y 
(2) ^<yif^-ym<f>mcm<r>mm:. rx/ 

;?7jfelcoi^-cpaii-^.= ±m (1) <o®^, *4iB^(cW« 
5/<5'i>3-hStt, 'tff^l^^unti.X. -fj-^Xy-/ 

•«^'<X*S1 0~6 Onm (HI-»*U<«^ 10—30 
n m) <omm(o'^Wf-i^i3'~if>-y-:fy yi/ t ^l^JgC-T^tJ- 
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'I'X^IS 0~3 0 0 nm (Slil^i L< tt, 100~3 

0 n m) a:>umomui-^:^3-7n>-yy y ^i^m-th 

rJ:5~3 O 0m2 /g (SJCjf* U< «, 10~2 5 0 
m2 /g) -C*>5:i t A^iifi LV\ DBPKfflSli, 2 
0~150mL/l00g ^ L < {i. 3 0~1 

5 0mL/10 0g) <DWSi\Ch^Z.ttm'^L-^\ * 
fcpHtt, 4-10 (SJrifiL<l4, 5-10) <r>W& 

[0 0 3 7] =1- h®jc*3v>T, 

7 <t ±se*a^a^^<^;<;-;jf>->^7 5/ if <n>^^ 
itm (ffifiJt) tt. M# : 9 9 : 1 ~ 5 0 : 5 0 

ro|5ffl{c*>5::t:a5*f* L< , S{c:»*U<(4. 9 8 : 
2~8 0 : 2 0ommXh^, held 

f:t^»^S) w-^^ffStt. iff i L< r-t^-a-^pj 1 0 oaa 

aSt-StLT. 2 0 ~ 2 0 0 fiSgPCO^Iffl-Cfc «? . SfC^Sf 
*L.<(i. 2 5~1 5 omftSE'^Siffl-efcSo 
[0 0 3 8] ^N's/^'^- ^JS^-ffl^^?>^^•5M-g■^lir LT 

m.^=:-vx3mt^t'<^^nx\f^^\i(otm'-^\^^\ * 

= h n-t;un— ^fiffflMfi. M-^^]4=iC2 0~8 Om 
fi% (Sici!j-±L<«, 4 0~7 0ffiS%) CDISHT'^ 

[0 0 3 9] ^^y^'^- hil(cfflv^e>#xS*lSI®*&5fe 

rcoj; e>/iM*^5g!^&5♦co9^^Au-e-7-7'^c^tJigu 



lC*fSb<fS. 0. 05~0. 5 wm, 4*i;:i(fi L< 
0. 0 8~0. 3/im) «)$Jifflfcfe5c:i:*siif* u 

10 0 4 01 ^-;:^BfS5S« 5 ~ 9 aymmam^ii u-c 
tt. caixii, a-mvcm. a-T)v^^^ wmvc^'a 

A (Cr2 O3 ) ^^IfSC t*s-C^So Cixe)<7)«&* 

LI ^-;^SS!ffiis 5 ~ 9 c:)«il»:»j»5l5c:>#^& 
tt. /■J^Vt'^ s^i^ 1 0 02SgB»C*f LTO. 01~ 
5 mftifUT-*) •? , iffiL<tt, 0. 0 5~2ttftaiJ-C*> 

:«-»^J«, iii^SS-g-^iiJ 100 SfflgJStCjtt LT 0 . 5-2 
[0 0 4 21 -hia (2) (O^, ;*:^iqiC^5^<yj?=i 

'>5te< <ir1>2 4H^^flxi//^^<co^f^^^^S^<:0|yKFf;^)W 
[0 0 4 3] Jita (3) /•^s/rJ'a-hJlcD:*^ 
*iC~l 2 OtOffiia. iiSi£2 50~400kg/cm2 

So 

(0 0 4 41 ^^S'^'a— heidfi. I — ■*ytft<0^iR 

m\f^(i>i%x\^^^^^isi(f)MnA^hmAyxm^^^:itA'>X'^ 

[0 0 4 51 >js:^WWJK^i^x->^<D>'<s'^'3- h/g 
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*UV^ ^W^-Jt UTtt, Mg, Se. Y. Ti. Z 
r, Hf, V, Nb. Ta, Cr, Mo, W. Mn. R 
e. Fe, Co, Ni, Ru, Rh, Pd, Tr, P 
t, Cu, Ag, Au, Zn, Cd, Al, Ga, I 
n. Si, Ge, Te, Pb, Po, Sn, B i ^£ t'O) 

-ffiJiU:(7:>*fl^-C, *fc«-a-^i: U-CfflV^-Ctj iw^ 
r^^eJ<^5p*,-eif* Lv^t>C)f4, Cr, Ni, , Pt, 

Cu, Ag, Au, A 1 &?>*>^7^>U->^^-C*>S, 4#(C 

^.-e*)-5„ ifiuv^AuXttAg-^^t L-c«, -^-tt-e 

tl-Pt, Cu, Jfct^A 1 A-e5/<f58IJ;f9iltfixa'>^i< 

0 ~ 8 0 0 n inCO^ffllCfc t) , U<tt20~500 
nm(r>mm. Mt-»* U< tt5 0~3 0 0 nmiOffilffl-C' 

[0 0 4 6] *Bf1(7)^^fE.^7^-:^tt, Scm^^tm^ 

5Ct3Js-C#S, *jKi±«IBSI1»*tt, Jtti6*»®</^'b<7)^s 
^?*L,<, *-^5S'^*S5W± (5!lcilFSL<li, 6W 

LTf*, a-T/U5-^. iS-r/U^-:^, y-T/\^^-)-. 

mit^-rm. isft^'ai^, asft-fey^^A. a-isft^, 

P>c:>e>^T-l:t, -mit^^>. Q-J^fk 
^mn, 0. Ql~l. Oium (/(f*U<tt, 0. 0 1 



[00 4 81 $¥miimff:>:ti -7i'^>y^'yi'ii, mumiz 

s/ iJ' ti, ^<r>^i^^=m.t^ 3 5 n mWT 
(HlwiifiU<tt, 10~3 5nm) C t *5«f * 

fii*95t5 1 0 OfifigCIC^J-LT, 3~4 0mfiSPt?i5?), 
jifiKfi, 5~3 OftftgB-e#j^o 

fi, ^^m^n^nm^m-Mi. o ofiASmc^lLXO. 
2~2 oafiaccDfflEHT-foSo 

(00 501 mt.^(Dt^^mt LTfi, Bft^ LfcSfc^?fe 

m \cxm.m l /-^-g-^i u ^ s r t ^? -c- ^ 'i^-tm 

5~5 0Sfi8B (jiF*U<tt, 1 0~3 0£fiSl5) co4SS 

mm 5 ~ 7 0 »sr%, /-J? y I? V'tj' >-<»flg;is 2 ~ 5 o m& 
%, UT;tf y y v^r^^— h as 2 ~ 5 0 sfi%<75®ia 

(00 5 11 likfc, 3^«?gfi')JK»ffi||i7^-7'«Siit:*rjSfe 

i:miz^ixt'timm.-ri> ^ t .t 19 , sit-r r t ^^r- 

(00 521 fen^cfli«<04& 

[0 0 5 31 -hfE^>3^3/ h • • C'a^s' h:*r^jCj:?, 
(1) ^7k-T^:m, ^l^-KM*, fcS 
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J: 9 , ?K<4g^Ji?fi5ti^5;^}fe (#MBg6 0-2 3 8 1 7 
9 -§•. !^<t^^ 1-4 6 1 8 6-^. ^^W- 2-2 6 5 6 7 

(2) m^mm^') ^ h^-otixfe^-coa*-^-;/ k 

^f5t?PB#|C;)l?J5g;i-'5;fyffi (ififW^a 3-88 0 80 
i|#^¥2-l 7 9 2 i|#rasp2-2 6 5 6 7 2 

mzM^-^^ijm imm3f-1- 1 7 4 9 6 5#^«# 

[0 0 5 4] iimm<r^m.msm5^—fn.^ :ii#^<7?-:^ 
mmi^<i>m^. ^(Dw^mc^m-Ht^. o. 0 5~3. o 

tim. (MtC$T*U<tt, 0. 1~2. 5,im) cOffiSlfflIC 

(33Ji[;^tt3. o~2 0. ^ umn^mcto^z-bii^m^ 

LV^ =1— h®<0^^fi, O. 1—1. 0 

//m (5e(::»*L<fi. 0. 2~0. 8ium) co^Elffljc 

[005 5] mmm'k^-t^m^nmm.wmr7—-f(r> 

4&^, •?:<^>lK'l4g<OJ5**s, 0. 0i~i. 0/im(M 
l-if*U<«. 0. 03~0. 5mn) cO^EffltCfcSr. 
i:;4W*Ul/\ 4fc. ^^^14ji<^>Jf:;^rJ:, 0. 1~3. 



0//m (5l:i*fSL<rt, 1. 0-2. 5/im) <^3£ffl 

t(Dm^. 1 : 2~1 : 1 5 L<li, l : 3 

-1:12) »®ffl{:i*>SC:t*5<(f*LV^ ^^BSttJSSr 

[00561 i>f.%m<omm.^imi7—^(r>^<y 3_ 
-tCOjffift*^ — 300~2000n m<':>®HOt)<7) 

Dfl^<0ti*3 1 ~ 2 0 ju m<??®lffl-C, ^:<75S$ {7—Z^(D 
:a5 5~3 o,imcot5iaT-ii^fife-r-5:i t 

JKii*lt?*>!J, 0. i~i /imOiiBSHlcfc5c^:*siif*L 

-r 5 r T'tT 9 :i AS-C-^ -5. 
[0 0 5 7] 

[0 0 5 8] 



mmm i ] 

m^/F e : C o = 1 0 : 3 (fifiJt) 
^mti (He) : 1 8 5 0 at/u;;^^- 5/ K (O e ) 
fi&?n<^^kS (as) :135emu/g 
!K^^•t^'1' X (S|21^4$||J:^ (tS) ) : 0 . 1 2 ;i m 
S^^^■t^'^'X : 1 6 0 A 
^S^BSlhSI (A 1 2O3. St>'Y203^W) ] 

(-SO3 NaS^Wft : 4 X 1 0-5^/W/g , ffi-g-^3 0 O) 
( - S O3 N a ffi) ^^T'K ^ "J u-^? > 

-:^:7 3i=i/u-;^^ V-4, 4' -i^-Yy^^T^^— h (MD I ) 
= 0. 9/2. 6/1 (SaJt) 
-SO3 Na^l X 1 0-4^/U/g#W] 

•y^' (¥i^-i»:«C^=-gg : 8 5 nm) 
a-T/U?^ (Hits 5. mi.it'^JLm iW) K) 



10 0^ 



1 OSB 



6SU 



7'^/u;^7"r I. — h 
[0 0 5 9] JilEJKi4gSr?I5fiKi-5#^55-S::i- 



lifB 
8SIS 
1 

OgC 



2 
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(¥J^9ft#ft : 0. 1 8 /i m 
: 0. 0 2 M m 
S S A : 6 5 m2 / g 
p H : 7 . 5 ) 

— xK^y^V 2 0g|5 

(^m—lkU^m :16nm. Sbet:180m2/g) 
ffittS (-SO3 Naffl) ^^JS^btrn/u^^ttt-g^fli 1 2 SB 

(-SO3 N aS^WS : 4 X 1 fi-g^it 3 0 0) 

ffittffi Na^) ^W^^^y ^-^7VU^y U^U-^Vi^flg 5S15 

[^^3^--^v^yU:/y /U/;^y^a^rJ^ h ^Tj^y /u/ 
v^:7:c^/W;^<$^>-4, 4' -^^^yiXT^— h (MDI) 
= 0. 9/2. 6/1 (ffifijrb) 
-SO3 Na^l X 1 0-4^/w/g-^;ifr] 

a-r/u^^ (Hits 5. ttS^b^^xii (He) M) sm 

v^^p^dpihy^ 2 Oai; 

JSUf-Ot*. ^ ^vu:3i ^vu-ir h>8 OfifB. jau^v^iJ^P^ y ^> 1x^5? VX^I («c) M) 1 ^U^M^. ^mi^ 

2fe*i-T-^ : 1 7 n m 
BET?Sfe{:ict5J;b*rffi83 : 2 2 0m2/g 
DB PPAttft : 7 5mL/l 0 0 g 

: 1. 5% 
p H : 8 . 0 ) 

:r hD-fc>rua^;;^#fflg (RSl/2. ^fL^ 1 2 %) 1 0 OgP 

4f y ^ -7yW.1^ ^)^y^^^ >mm 3 0 fflJ 

^jSfl : :^^^>mm 1 Ogp 

7( h >- 5 0 0 SfB 

h>'^::n>' 5 0 0gi5 

[0 0 6 2] .htB0^5>^i^(i?gi^:U. n-yU^/^-Cil ^-^J^^^AlI UTf- Ki/^^O^-' C5>1!S: Ufco 

i?'!! 0. 2SB 

^fe^KT-^^ : 2 8 0 n m 
BETffi-iCj:5Jt*ffi0l : 1 0m2 /g 
DBPeSJdjfi : 3 6mL/l 0 0 g 
p H : 8 . 5 ) 

a-r/U^-^ (3|a^-«j-><X : 0. 2/im) 0. 1 SB 
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[006 3] [B£g[IEfifer-rofl3K] ^bttfc^-flStt 

@ : 0. 0 5/im) ^^ft^iizKy at^Ui^-^^i? 

U— h (PEN) (ff $ : 6 . 0 ;/ m) Jif::|^ 

5^*>{-. 0 0 03^yu:^7^3' K (Oe) ©=i/^;'U 

H3i;5i:«aJ©4 0 0 0 (Oe) l^y^ Kai^&S:ffll/'' 

fco 

[0 0 6 4] g^SJ^<!|£<75ft!l*W{9l| (IKitJSttt 

^feiKT-M : 2 0 n m 
BETail-J:5J:b3gffitt : 8 Omi: /g 
DBPSiJttS : 8 OmL/l 0 0 g 
ffli^^ : 0. 3% 
pH : 10) 

= S p -fe /U a - ^Wfli ( R S 1/2, ««{t* 1 2 %) 

firt®e/<yf>A (ttis$tt) 

[0 0 6 7] ±iE<7:)j,t^^Sr:d--7°>'=-:J^— Cjg|«b 

(^^—^U={-m. : 2 8 0 n m 
DBP©jtllS : 3 6mL/l 0 0 g 
BET&tcJ:51t3gE8J : 2 0 0m2 /g 
pH : 8. 5) 
Q-r/P?:)- (^a^■t^-^'X : O. 2um) 

[006 8] [^Jfifssj 3 ] m^&m 1 J^*5V^-C, TW.(r>is 

(W-i&}-lkn=f-m : 1 8 n m 
DBP?ftttS: : 130mL/100g 

BETmizj:i>itmmm i 5 om2 /g 



M^L, ^LXy<yi^=i-hm^Wti:^X. Xrn^cD- 

[00 6 51 #P>nfcKSlSfiii:SliSi^ n-/U^^jSn- 
i\^<r>h-t^hm^^iM>^^<r>-^\^^^¥~-^W^ (Ma* 
: CC, IS/13 0 O k g/cm2 ) JCiiUT:* 

Ik (df^i^y^i/) fttat, Hic®[^is®ffl®«^ci-/u 

Srl / 2 >^*S{w;^ y s/ h LT, :*:|6BJlw?ie 9<BSkie 
[006 6] [HiSM 2] HJSM 1 l-iSV^T. Tt^<D^ 



1 0 OSB 



UT-y-: 



1 0 0S15 
6 OSfiJ 

1 on 

1 OSB 

5 0 Ogp 
5 0 OSB 
K y 7 V y- T-5^«fc L fco 

0. 5g|J 



0. 3SI5 



1 0 OSS 
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m^^> : 1. 0% 
pH : 7. 5) 

-ha±/l^a-:^mm (RSl/2. ffift:* 1 2 %) ISOgJS 

^mm-.^i-'Osm ion 
ui^T=^i^ 1 osc 

;>< 'f-fX^x.f-fV/r h V 5 0 0 SB 

(0 06 91 ±.U(D^{^^:i'-zfiy-~y--Q^-f^m,m mhixtc^m'^ i o om^^m^nx^x. riecDfife^Sr^s 

*— ;J?>:/^s'^ 0. Igp 

^>:^ST-«5 : 2 8 0 nm 
DBPSSJifiS : 3 6mL/l 0 0 g 
BETjlHriStt^ffiiei : 2 0 0m2 /g 
pH : 8. 5) 

a-Tf\^x-r m=i-^^ ^ : 0. 2^m) 0. 1^3$ 

h 36BSra^PL'C/-<3'^'ej|^^ffl^*ieSria®Ufco fc, 
[0070] [*lSfia|4] |g^gea|llc*5v^T, TSro* 

A—^^>y^y^ 5 0gi$ 

jfJc^Si^S : I 7 n m 
DBPnJiJftfi : 7 5mL/l 0 0 g 
BETi'iJCi^Jt^ffia : 2 2 0m2 /g 
19I6^>: 1. 5% 
pH : 8. 0) 

-hv-b/Ua-^^mm (RSl/2. mit&l2%) lOOgP 
T^V:^:^ T'vi'Jtf y Ut? 5 0 SB 

i^^^Pv-r^:/ 1 OfflJ 

6ft®e^^y>^ (itm^tt) 5 615 

y ^/Uzc'^/l-'ir h > 5 0 0 

5 0 0§i5 

[0 0 7 1 ] ±tecD|?K55-^i?-fii«Sitt Lfc®, a-zu-^ /W fe<Dj7g55-S:^P LTHhV K^^-f vy-T-^HS: Lfco 
•CiSSfeLfc, #P>ttfc^>a!i:i^l 0 OffiftSB(c*fLT. T 

0. las 

(spj^— gC^a^S : 2 8 0 n m 
DBPeRJdifl: : 3 6mL/l 0 0 g 
B ET mz J: ^It^mm-. 2 0 0m2 /g 
pH : 8. 5) 

a-T/l'i-r m^-^^ y< : 0. 2/im) 0. 1 

[ 0 0 7 2 J CHlfe^i) 5 ] HJSeiJ 1 ^c*}^^-c, T8e«5:fer 



(13) 



2000-293836 



: 1 7 n m 

BETmi^jt:i>itmmm: 22 

DBPBijftfi : 7 5mL/l 0 
»^64>: 1. 5% 
pH : 8. 0) 
= hn-t/Uta — ;^^flg (RSl/2. 

[0 0 7 3] ±te.<Di^^^^mmm u> n— /p? /pt-^s 

: 2 8 0 n m 
B ETfeiCj:5J:t*iiB^ : 2 0 
DBP?ii?tft:S: : 3 emL/l 0 
pH : 8. 5) 
a-T/US^ (!g^^■t^'1' X : O. 

#bjxfc^>tscjfe^iisia^, ^^>«c%i 0 oasgpid^ru 
X. 7« ?^vu3tg^/u-^ h > 1 2 0 gcS-OfTK y -r y v-t^^— 

h 3g|JiS:i^jnLT^<3'^'SJ^fiKffla*flKS:gSS}Lfc, 
[00 74] litmm 1 ] Hffififfl 1 IC*JV^-C, y<yif=i 
— hlfco* — 7j?>y7 y ^ I <7)ffifflS5: 3 0 OglSfClgx 

[0 0 7 5] [Jt$fe0«J2] Hifefi^in lc*3^^-c. 

;!(;u->'y— AliaSrMjPl 1 Ot;, iMU£3 5 0 k g/cm 

: 1 5 n m 
DBPKJdiS : 6 5mL/l 0 0 g 
BET&(Cj;SJtigffiSI : 2 6 0m2 /g 
^ilgii-: 2. 0% 
pH : 8. 0) 

[00 76] [Jt«S5«aj 3 ] Hlfetinj 1 lc*JV^T. 

: 8 4 n m 
DB PKrHjfl: : 8 4mL/'l O 0 g 
BET&{Cj:5Jt^flBflS : 2 8m2 /g 
»^^> : 0. 6% 
pH : 7. 0) 



1 0 Og|S 



0m2 /g 
0 g 



m<ba[i2%) 5ogp 

4 0^ 
1 088 
1 OSB 
5SB 
5 0 OSB 
5 0 OSP 



0. 2|f|J 

0m2 /g 
0 g 

2 /i m) 0 . 1 $|S 

[0 0 7 7] litm^4:i ^-6fe<?i] U-*iVNT. 

lcofiifflSSr2 0 olaJJc^iEU. Cl^^^c^(cT 

u , y<yif=i-hmjf^f&mm^m^mmi^rc^t&L{^ 

(^^m-»^^^m : 1 5 n m 
DBP®}fta : 4 5mL/l 0 0 g 
BETiSdi-Stb-^SBSl : 2 8 0m2 /g 
j¥l8:J> : 1 0. 0% 
pH : 2. 0) 

[0 0 7 8] m%^mv'-7't b-CcOWffi] ^«aj^ 
(1) S*t^<Oill3!& 

Ste:9-3t:)tStt (UV-3 1 0 0 PC. Ib^ilif^^ 

(W) u) SLtjmmts^mmi^mvs. (asr-s i o 

/<y{;z3—ymcn\^X, Adt^S" •CjKS3 0 0~2 
0 0 0 n mWfflyao^tS-AW K^;^-"^^' ^>'^s^a8:£ 
Llfcc ^ LT 1 0 0 0 n m-C<7>KM^S:^/fi Lfc. 
[0 0 7 9] ( 2 ) ^%i^M<om7l 

s&f (uv-3 1 0 0 PC, s,mny^m m) n) 

I'^T, ffliJXeUf-. !!ftj)t#.^(7:)i!iarJ:t, iK&30 0~20 
0 0 n m<D^m<r>tftff)^%:^^i^ fj-U^rjB'J® 5 0 0 

ii:Srl^^iR^c^lllJ^gL•C±a«)^^t!l^e^flA^p>c:<z)^^^S:llL§lv^ 
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[0 0 8 0] mc. mmRxy^it^momnmmf—-:^ 

3SS^*# ; 

il^^jg^ U~H/jit : 680nm (SHG L 
A/fc', ) 

U— tf t'— : 1 

: 2 m 
ffifii^^!7— : BmW 
[008 1] -^-^lt-§-Srl&#iiy^fc*lK«IBSfe7^-rS: 

(1) -^-^'^f-§■offi#^i^o^#tf 
v^TtfjflijL. ^(D^mm.h^'mum (o) ^*J6fco fflij 

— ::^rot@:>7i6]roft$) li, 4 ~ 8 ,i m<75f£iaici5 9 , 

-iS'ff-^-iZSg^ (iKM8Bfi!!XT-7'C0ft4^*|Rl<Dg$) « 



^16J2 0 ;i m-C*>-5o 

(0 0 8 21 (2) -7—ipm%o:>mHU'0o:>iEm^(r>m 

S-l^— t^-'Jt (iKfi: : 7 8 0 nm) d J: ^rCOSW^d* 
rSmCOraPBcDil^iCfo^ 1 0 Qm<r>'^~^'m^^ 1 OlHl 

(008 31 (3) Vt^;^ h 

5=— (SUS 4 2 0 J, WM. : 4mm, 0. 2 S) i: 
S: I EC^iizffiiB'J3ei6(CT}gib$-ti:/co iK^SBSkx-T' 
s/'7':ft 9 OS, r—z^9->>3>l 0 0 si^X:^T 
/KO^BJi^ti^^-ti.-, ioo^<^ (P) 
Slc-!'-^'ft#(c^»S-ri8!?g5S:«^Lfc. 5 0 0^^^ 

[0 0 8 41 



^■<s'iJ'=— He<^#14 ffl * 

(%) (//i/m) (;im) (a) 7^;?^ h (%) 



sme-'i 1 2 0 

mM0i 2 15 

Hi&eill 3 3 0 

mmmA 20 

nascaj 5 20 



2. 5 5. 5 

2. 5 4. 8 

2. 5 5. 4 

0. 8 4. 0 

4. 0 5. 8 



0.2 4 5 

0.3 3 5 

0.13 5 

0.0 7 5 

0.3 5 5 



OOP 100 

OOP 100 

OOP 100 

OOP 100 

OOP 100 



i^-m 1 12 2.5 6.0 0.68 

i^m 2 35 2.5 2.5 0.35 

3 20 0.3 2.0 0.05 

i^m 4 20 6.0 9.0 0.52 



200PNG 80 

lOOPNG 100 

300PNG 3 0 

2 0 0 PNG 10 0 



[008 51 ^1 (D^Mfi^h. V>-mwiKSlie®7"-7' 

xm^^'oi:n^z.tAix^i>:iti)it>A^i>^ m 
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(54) MAGNETIC RECORDING TAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To clear up the cause of trouble in the quality of a magnetic recording tape if the 
trouble is found and to rapidly and efficiently guarantee the quality by recording the production history of the 
magnetic recording tape as information. 

SOLUTION: The magnetic recording tape has a magnetic layer containing a ferromagnetic powder and a 
binder on one face of the substrate and a back coat layer on the other face of the substrate and information has 
been recorded in the surface of the back coat layer with pliu-al recesses formed by irradiation with laser light. 
The recesses are continuously disposed along the longitudinal direction of the magnetic recording tape and 
have 1-20 pm width and 5'30 length. The back coating layer has 15"30% reflectance to the laser light having 
500-2,000 nm wavelength. 
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[Claim(s)] 

[Claim l] The magnetic-recording tape characterized by what is recorded by the depression where it is the 
magnetic-recording tape which has a magnetic layer containing ferromagnetic powder and a binder, and has a 
back coat layer in the field of another side of this base material, and information was formed in one field of a 
base material of the exposure of a laser beam on the front face of this back coat layer. 

[Claim 2] The magnetic-recording tape according to claim 1 on which the depression is established in succession 
two or more along with the longitudinal direction of a magnetic-recording tape. 

[Claim 3] The magnetic-recording tape according to claim 1 or 2 on which a depression has the die length of the 
range of 5 30 micrometers by the width of face of the range of 1-20 micrometers. 

[Claim 4] A magnetic-recording tape given in claim 1 in which a back coat layer has the reflection factor of 15 ■ 
30% of range to the laser beam of the wavelength of the range of 500-2000nm thru/or the term of either of 3. 
[Claim 5] A magnetic-recording tape given in claim 1 in which a back coat layer has the absorbancy index of the 
0.5-5-/range of micrometer to the laser beam in the wavelength of 500nm thru/or the term of either of 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-recording tape which has a magnetic layer in one 

base material side, and has a back coat layer in an another side side. 

[0002] 

[Description of the Prior Art] The magnetic-recording tape is widely used as an audio tape, a video tape, or a 
tape for computer data logging. The magnetic-recording tape has the basic configuration with which the back 
coat layer was prepared in one base material side which generally consists of flexible materials, such as 
synthetic resin, at the magnetic layer and another side side, respectively. Moreover, the magnetic-recording 
tape of a configuration of that the non-magnetic layer was further prepared between the above-mentioned base 
material and the magnetic layer is also proposed as a magnetic -recording tape more advantageous to high 
density record. A back coat layer is prepared in order to wind generally and to raise transit properties, such as 
prevention of turbulence, and transit endurance. Moreover, although there is a method which records the 
servo-track signal on the magnetic-recording tape beforehand for the formation of high density record in recent 
years, as that way stage, the mark is attached to the back coat layer and the system which senses this mark as 
a servo-track signal is also proposed. 

[0003] A defect may be found after manufacture in the quality of a product of enabling it to get to know 
promptly and efficiently whether the magnetic-recording tape used as a customer's hand followed what kind of 
hysteresis, and was manufactured, and it may be needed from a viewpoint which guarantees the quality with 
investigation of the cause. Thus, the hysteresis which the magnetic-recording tape used as a customer's hand 
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followed was recorded, and, generally it has called it "traceability" to get to know the information on the tape at 
the time of manufacture. Since it was difficult to write the hysteresis of a tape in the magnetic-recording tape 
itself as information, in the former, the information at the time of processing (the incorporated day, it was used 
incorporating machine etc.) was recorded as hysteresis of a tape by sealing a cartridge in a notation, a figure, 
etc. in the inclusion process to the cartridge which is the culmination of the production process of a 
magnetic-recording tape. 
[0004] 

[Problem(s) to be Solved by the Invention] When hysteresis of a tape cannot be known from the 
magnetic-recording tape itself, as for which location of the jumbo roll for example, after spreading process 
termination it is a tape equivalent to, the pancake condition after a decision process is known, but after 
including in a cartridge after that, a problem that it is unclear is. For this reason, the request of recording the 
hysteresis of a tape on the magnetic-recording tape itself is very strong. Although writing in the hysteresis of a 
tape magnetically is also considered to such a request, considering having established the demagnetization 
process by the production process of a magnetic-recording tape, such an approach is not desirable. 
[0005] The object of this invention is by recording as information the hysteresis about the manufacture which 
the magnetic-recording tape followed to offer the magnetic-recording tape which made it possible to perform the 
cause investigation and its QA promptly and efficiently, even when the trouble on quality is discovered by the 
magnetic-recording tape. 
[0006] 

[Means for Solving the Problem] It became clear that it is desirable to write in as information the signal which 
can be checked optically as a result of examination of this invention person. The approach of recording the 
signal which can be checked optically was sculptured with the approach and laser energy which print a pattern 
using printing ink, and although the method of engraving a pattern or the approach of pushing marking 
mechanically and recording a pattern could be considered, it turned out that the method of using laser energy is 
the most effective practically. And it turned out that it is effective in record of the signal by such optical means 
to use the back coat layer of a magnetic-recording tape, and it is desirable to have the property to which the 
back coat layer was suitable for laser record for that purpose. 

[0007] This invention is in the magnetic-recording tape characterized by what is recorded by the depression 
where it is the magnetic -recording tape which has a magnetic layer containing ferromagnetic powder and a 
binder, and has a back coat layer in the field of another side of this base material, and information was formed 
in one field of a base material of the exposure of a laser beam on the front face of this back coat layer. 
[0008] By further research of this invention person, it became clear that it is desirable that laser energy can be 
absorbed efficiently, with performance -traverse ability maintained as for the back coat layer of a 
magnetic-recording tape, and it is desirable to have the fi-ont face which can distinguish a depression so that 
the recorded depression may be mistaken and it can read to accuracy that there is nothing, the laser beam of 
the wavelength of the predetermined range as a more desirable concrete means -• receiving -- the range of 
specification [ a reflection factor and an absorbancy index ] ** - having considered as the adjusted back coat 
layer was desirable so that it might become, and it turned out that a depression can be efficiently recorded by 
this and the depression which carried out in this way and was established can be read with a sufficient 
precision by the laser beam. 

[0009] As for the magnetic-recording tape of this invention, it is desirable that they are the following modes. 

(1) The magnetic-recording tape on which the depression is established in succession two or more along with 
the longitudinal direction of a magnetic-recording tape. 

(2) The magnetic-recording tape which a depression has the die length (longitudinal direction of a tape) of the 
range of 5-30 micrometers, and has it in the range the depth of whose is 0.1-1.0 micrometers by the width of 
face of the range of 1-20 micrometers. 
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(3) The magnetic-recording tape on which a back coat layer has the reflection factor of 15 • 30% of range to the 
laser beam of the wavelength of the range of 500-2000nm. 

(4) The magnetic-recording tape on which a back coat layer has the absorbancy index of the 0.5-57range of 
micrometer (still more preferably 1,0 - 3.57micrometer) to the laser beam in the wavelength of 500nm. 

[0010] (5) A back coat layer contains two kinds of carbon black with the average grain size from which lO GOnm 
(still more preferably lO BOnm) particle like carbon black and 80-300nm (still more preferably 100-300nm) 
coarse-grain-like carbon black differ [ this carbon black ] including carbon black. 

(6) The magnetic-recording tape on which the binder of a back coat layer consists of a nitrocellulose, polyester 
polyurethane resin, and combination that added the poly isocyanate as a curing agent further. 

(7) The magnetic-recording tape which nitrocellulose resin contains in the binder in 20 • 80% of the weight (still 
more preferably 40 - 70 % of the weight) of the range. 

(8) The magnetic-recording tape on which a back coat layer contains the hard minerals powder of Mohs 
hardness 5-9 further, 

(9) The magnetic-recording tape on which a back coat layer has the thickness of the range of 0.1- 1.0 
micrometers (still more preferably 0.2-0.8 micrometers). 

[0011] 

[Embodiment of the Invention] The magnetic-recording tape of this invention has a magnetic layer containing 
ferromagnetic powder and a binder in one field of a base material, and has a back coat layer in it in the field of 
another side of this base material. And this invention is characterized by recording information by establishing 
a depression in the front face of this back coat layer by the exposure of a laser beam. And as for the back coat 
layer suitable for establishing such a depression, it is desirable to be formed so that the predetermined 
reflection factor and predetermined absorbancy index of the range may be shown to the laser beam of the 
wavelength of the specific range as mentioned above. Below, the magnetic -recording tape of this invention 
which makes a base material, a magnetic layer, and the back coat layer by which it is characterized the 
requirements for a configuration is explained in order. 

[0012] As for the base material used for the magnetic-recording tape of this invention, being formed from the 
synthetic -re sin film is desirable. These ingredients can be chosen from the ingredient currently used in the 
magnetic-recording tape from the former. A nonmagnetic thing is especially desirable. As these examples, 
synthetic -resin films, such as polyester (the mixture of an example, polyethylene terephthalate, polyethylene 
EREN naphthalate, polyethylene terephthalate, and polyethylenenaphthalate, copolymerization object 
containing an ethylene terephthalate component and an ethylene naphthalate component), polyolefines (an 
example, polypropylene), cellulosics (an example, cellulose diacetate, cellulose triacetate), a polycarbonate, a 
polyamide (an example, aromatic polyamide, aramid), and polyimide (an example, all aromatic polyimide), can 
be mentioned. In these, polyethylene terephthalate (PET), polyethylenenaphthalate (PEN), and a polyamide 
(especially aramid) are desirable. Although there is especially no hmit, as for the thickness of a base material, it 
is desirable that it is in the range of 2.0*7.0 micrometers (still more preferably 3.0-6.5 micrometers, especially 
4.0-6.0 micrometers), 

[0013] The magnetic layer is formed from ferromagnetic powder and a binder. Moreover, conductive powder (an 
example, carbon black), an abrasive material, and lubricant are usually contained in the magnetic layer. As 
ferromagnetic powder, well-known ferromagnetic powder, such as the end of a ferromagnetic alloy powder 
(ferromagnetic metal powder) a magnetic oxide of iron FeOx (x=1.33-1.5), the Co denaturation FeOx 
(x=1.33-1.5), Fe, and nickel, or Co is used as a principal component (75% or more), and tabular hexagonal 
ferrite powder, can be used, for example. Especially, the activity of end of ferromagnetic alloy powder and 
tabular hexagonal ferrite powder is desirable. At least one atom in aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, 
Pd, Ag, Sn, Sb, Te, Ba, Ta, W, Re, Au, Hg, Pb, Bi, La, Ce, Pr, Nd, P, Co, Mn, Zn, nickel, Sr, and B other than a 
predetermined atom may be included in ferromagnetic powder. When ferromagnetic powder contains these 
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atoms, it is desirable to contain aluminum for Co and to contain 1 - 10 % of the weight for 1 • 20 % of the weight 
and Y one to 40% of the weight. 

[0014] Ferromagnetic powder may process beforehand before distribution with a dispersant, lubricant, a 

surfactant, an antistatic agent, etc. Specifically JP,44-14090,B, JP,45-18372,B, JP, 47-22062,6, JP,47-22513,B, 
JP,46-28466,B, JP,46-38755,B, JP,47-4286,B, JP,47-12422,B, JP,47-17284,B, JP,47-18509,B, JP,47-18573,B, 
each official report of JP, 39- 10307,B and JP,48-39639,B, and U.S. Pat. No. 3026215 - said ■ No. 3031341 said 
- No. 3100194 - said ■ No. 3242005 ■ and - said • the art indicated by each description of No. 3389014 can be 
used. In addition, a little hydroxide or a little oxide may be contained in the end of a ferromagnetic alloy powder. 
[0015] The microcrystal size which the specific surface area of the particle is 30"70m2 / g preferably the 
above-mentioned end of a ferromagnetic alloy powder, and is called for from an X ray diffraction method is 
50-300A. Since it becomes impossible for it to become impossible to fully correspond to high density record, to 
fully distribute even if too not much large, therefore to form the magnetic layer of a smooth field when specific 
surface area is not much small, it becomes impossible to correspond to high density record similarly. 
[0016] Fe is contained at least in the end of a ferromagnetic alloy powder. Specifically, it is the metal alloy 
which made the subject Fe Co, Fe nickel, Fe Zn nickel, or Fe nickel Co. In addition, a Fe independent is 
sufficient. Moreover, since these end of a ferromagnetic alloy powder attains high recording density, 90 or more 
emu/g of the amount of saturation magnetization (saturation magnetic flux density) (sigmas) is [ still more 
preferably ] 120 or more emu/g and 160 emu/g or less preferably, coercive force (He) 1500 to 3500 oersted (Oe) 

(-- it is desirable preferably that it is in the range of 1800 • 2100 oersted) preferably especially 1700 to 2500 
oersted, moreover, the major-axis length (namely, mean particle diameter) of the powder called for by the 
transmission electron microscope is 0.2 micrometers or less and 0.05 micrometers or more - desirable - further 

desirable 0.05*0.15 micrometers an axial ratio (major-axis length / minor-axis length, needlelike ratio) 
5-20 - it is 5- 15 preferably. Furthermore, in order to improve a property, nonmetals, such as B, C, aluminum. Si, 
and P, or the salt of those, and an oxide may be added during a presentation. Usually, the layer of an oxide is 
formed in order to stabilize the particle front face of said metal powder chemically 

[0017] It is the ferromagnetic which has an easy axis in the direction vertical to the plate side by plate-like as a 
tabular hexagonal ferrite, and, specifically, a barium ferrite (ignition-magneto bulan cutting tool mold which 
contained the spinel phase in the ignition magneto bulan cutting tool mold or the part), a strontium ferrite 
(ignition-magneto bulan cutting tool mold which contained the spinel phase in the ignition-magneto bulan 
cutting tool mold or the part), a lead ferrite, calcium ferrites, those cobalt substitution products, etc. can be 
mentioned. Especially in these, the cobalt substitution product of a barium ferrite and the cobalt substitution 
product of a strontium ferrite are desirable. In order to control coercive force, what added elements, such as 
Co-Ti, Co-Ti-Zr, Co-Ti-Zn, nickel-Ti Zn, or Ir-Zn, if needed can be used for the tabular hexagonal ferrite used by 
this invention. 

[0018] In tabular hexagonal ferrite powder, a plate diameter means the width of face of the plate of a 
hexagon-head tabular particle, and can measure it with an electron microscope. As for the tabular hexagonal 
ferrite powder used by this invention, it is desirable that it is in the range whose grain size (plate diameter) is 
0.02-0.1 micrometers, and it is desirable that a tabular ratio (a plate diameter/board thickness) is in the range 
of 2-20, and it is desirable that the specific surface area is in the range of l-60m2 / g. Since tabular hexagonal 
ferrite powder is the same as ferromagnetic metal powder, even if the grain size is too large and it is too small, 
high density record becomes difficult. Moreover, in order that these tabular hexagonal ferrite powder may 
attain high recording density, as for the saturation magnetization (sigmas), it is desirable that it is in the range 
of 40 • 80 emu/g. moreover, coercive force (He) - 1200 to 3000 oersted (Oe) - ( - it is desirable preferably that it 
is in the range of 1800 - 2100 oersted) preferably especially 1500 to 2500 oersted. 

[0019] As for the ferromagnetic powder used by this invention, it is desirable to be processed by the matter 
well-known as sintering inhibitors, such as aluminum. Si, P, Ti, and rare earth elements (Sc, Y, La, Ce, Pr, Nd, 
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Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu). 

[0020] As for the water content of ferromagnetic powder, it is desirable to consider as 0,01 - 2 % of the weight. 
Moreover, it is desirable to optimize water content according to the class of binder (resin). As for pH of 
ferromagnetic powder, optimizing with combination with the binder to be used is desirable, the range of the pH 
is usually 4- 12, and the range of it is 5- 10 preferably. That [ ferromagnetic powder's ] by which a part of the 
front face [ at least ] is covered with aluminum, Si, P, Y, or these oxides if needed is desirable. The amount of [ at 
the time used of performing surface treatment ] is usually 0.1 ■ 10 % of the weight to ferromagnetic powder. 
Thus, for the covered ferromagnetic powder, adsorption of lubricant, such as a fatty acid, is 100 mg/m2. Since it 
is stopped below, desired effectiveness can be attained even if it lessens the addition to the magnetic layer of 
lubricant. Although inorganic ion of fusibility, such as Na, calcium, Fe, nickel, and Sr, may be contained in 
ferromagnetic powder, few [ as much as possible ] things of the content are desirable. Usually, a property will 
not be affected if it is 5000 ppm or less. In addition, the above ferromagnetic powder and its manufacture 
approach are indicated by JP, 7-22224, A. As for the magnetic moment of a magnetic layer, it is desirable that it 
is in the range of 0.001 - O.lG (gauss) and cm (still more preferably 0.005 - 0.08 G em, especially preferably 
0.007 - 0.07 G em). 

[0021] The carbon black of a magnetic layer is added for the various object of securing reduction of the surface 
electric resistance (RS) of a magnetic layer, reduction of a dynamic friction coefficient (muK value), the 
improvement in transit endurance, and front-face nature with a smooth magnetic layer. As for carbon black, it 
is desirable that the mean particle diameter is in the range of 5-350nm (still more preferably 10-300nm). 
Moreover, as for the specific surface area, it is desirable that they are 5-500m2 / g (still more preferably 
50-300m 2 /g). As for DBP oil absorption, it is desirable that it is in lO lOOOmL / the range of lOOg (still more 
preferably 50-300 mL / lOOg). Moreover, as for 2- 10, and water content, it is [ pH ] desirable that 0.1 • 10% and 
tap density are 0.1-lg/cc. 

[0022] Carbon black can use what was obtained by various processes. As an example of the carbon black which 
can be used, furnace black, thermal black, acetylene black, channel black, and lamp black can be mentioned. As 
a concrete example of goods of carbon black BLACKPEARLS XC-72 (above) 2000, 1300, 1000, 900, 800, 700, 
VULCAN The Cabot Corp. make, #35, #50, #55, #60, and #80 (above) The product made from Asahi Carbon, 
#3950B, #3750B, #3250B, # 2400B, #2300B, #1000, #900, #40, #30, and #10B (above) The Mitsubishi Chemical 
make, CONDUCTEX SC, RAVEN, 150, 50, 40, 15 (above) Made in colon BIAKA Bonn, the KETCHIEN black 
EC, KETCHIEN black ECDJ-500, and KETCHIEN black ECDJ-600 (above, product made from lion AGUZO) 
can be mentioned. The usual addition of carbon black is in the range of 0.1 - 30 weight section (preferably 0.2 - 
15 weight section) to the ferromagnetic powder 100 weight section. 

[0023] As an abrasive material of a magnetic layer, a fused alumina, alpha alumina, silicon carbide, chrome 
oxide (Cr2 03), corundum, artificial corundum, a diamond, a synthetic diamond, a garnet, and emery (principal 
component: corundum and magnetite) can be mentioned, for example. These abrasive materials are five or 
more (8 or more [ Six or more / Preferably / especially preferably ]) Mohs hardness, and the thing of mean 
particle diameter of the magnitude of 0.05-1 -micrometer (still more preferably 0.08-0.8 micrometers, especially 
preferably 0.10.5 micrometers) range is [ abrasive materials ] desirable. And it is desirable that 90% of the 
weight of the abrasive material to be used has the particle size distribution included in the mean particle 
diameter of 0.8 micrometers or less. The addition of an abrasive material is usually in the range of 1 - 25 weight 
section (still more preferably 1 - 20 weight section) to the ferromagnetic powder 100 weight section, 
[0024] By oozing on a magnetic layer front face, the lubricant of a magnetic layer mitigates friction with a 
magnetic layer front face and the magnetic head, and it is added in order to maintain a slide contact condition 
smoothly. As lubricant, a fatty acid and fatty acid ester can be mentioned, for example. As a fatty acid, aliphatic 
carboxylic acid or such mixture, such as an acetic acid, a propionic acid, 2'ethylhexanoic acid, a lauric acid, a 
myristic acid, a palmitic acid, stearin acid, behenic acid, arachin acid, oleic acid, an elaidic acid, linolic acid, a 
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linolenic acid, and palmitoleic acid, can be mentioned, for example. 

[0025] As fatty acid ester, for example Moreover, butyl stearate, sec butyl stearate, Isopropyl stearate, butyl 
oleate, amyl stearate, 3-methylbutyl stearate, 2-ethylhexyl stearate, 2 hexyl DESHIRU stearate, butyl 
palmitate, a 2-ethylhexyl millimeter state, The mixture of butyl stearate and butyl palmitate, oleyl oleate, 
Butoxy ethyl stearate, 2-butoxy l propyl stearate, What acylated the dipropylene glycol monobutyl ether with 
stearin acid. Various ester compounds, such as diethylene glycol dipalmitate, a thing which acylated 
hexamethylene diol with the myristic acid and was made into diol, and oleate of a glycerol, can be mentioned. 
The above fatty acids and fatty acid ester are independent, or can be used combining two or more compounds. 
The usual content of lubricant is in the range of 0.2 ■ 20 weight section (preferably 0.5 ■ 10 weight section) to the 
ferromagnetic powder 100 weight section. 

[0026] As a binder of a magnetic layer, thermoplastics, thermosetting resin, reaction type resin, and such 
mixture can be mentioned, for example. As an example of thermoplastics, the polymer which contains a vinyl 
chloride, vinyl acetate, vinyl alcohol, a maleic acid, an acrylic acid, acrylic ester, a vinyhdene chloride, 
acrylonitrile, a methacrylic acid, methacrylic ester, styrene, a butadiene, ethylene, vinyl butyral, a vinyl acetal, 
and vinyl ether as a configuration unit, or a copolymer can be mentioned. As a copolymer, for example A vinyl 
chloride vinyl acetate copolymer, a vinyl chloride-vinylidene chloride copolymer, A vinyl chloride -acrylonitrile 
copol5aner, an acrylic ester-acrylonitrile copolymer. An acrylic ester-vinylidene -chloride copolymer, an acrylic 
ester-styrene copolymer, A methacrylic acid esteracrylonitrile copolymer, a methacrylic acid 
ester-vinylidene chloride copolymer, A methacryhc acid ester styrene copolymer, a salt vinylidene- acrylonitrile 
copolymer, Butadiene Acrylonitrile, a styrene butadiene copolymer, and a chloro vinyl ether acrylic ester 
copolymer can be mentioned. 

[0027] Other than the above, poly amide resin, fibrin system resin (cellulose acetate butylate, cellulose die 
acetate, cellulose propionate, nitrocellulose, etc.), polyvinyl fluoride, polyester resin, polyurethane resin, 
various rubber system resin, etc. can be used. 

[0028] Moreover, as thermosetting resin or reaction tj^e resin, the mixture of phenol resin, an epoxy resin, 
polyurethane hardening mold resin, a urea-resin, melamine resin, alkyd resin, acrylic reaction resin, 
formaldehyde resins, silicone resin, epoxy polyamide resin, polyester resin, and the poly isocyanate prepolymer, 
the mixture of polyester polyol and the poly isocyanate, and the mixture of polyurethane and the poly 
isocyanate can be mentioned, for example. 

[0029] As the above-mentioned poly isocyanate, the poly isocyanate generated by the product with isocyanates, 
such as tolylene diisocyanate, 4, and 4*-diphenylmethane diisocyanate, hexamethylene di-isocyanate, xylylene 
diisocyanate, naphthylene l,5-diisocyanate, ortho toluidine diisocyanate, isophorone diisocyanate, and 
triphenylmethane triisocyanate, such isocyanates, and polyalcohol and the condensation of isocyanates can be 
mentioned, for example. 

[0030] The well-known thing which has structures, such as polyester polyurethane, polyether polyurethane, 
polyether polyester polyurethane, polycarbonate polyurethane, polyester polycarbonate polyurethane, and poly 
caprolactone polyurethane, can be used for the above-mentioned polyurethane resin. 

[0031] In this invention, the binder of a magnetic layer has the desirable thing which added the poly isocyanate 
as a curing agent to the combination of vinyl chloride resin, a vinyl chloride vinyl acetate copolymer, a vinyl 
chloride vinyl acetate-vinyl alcohol copolymer, a vinyl chloride vinyl acetate maleic anhydride copolymer and 
at least one sort of resin chosen from nitrocelluloses, and polyurethane resin, or these further and which it 
constructs and consists of ****. 

[0032] A binder accepts the need, in order to acquire the more excellent dispersibility and the endurance of the 
layer obtained. • COOM, -S03 M, -0S03 M, •P=0 (0M)2, and -0 P=0 (OM) • two (M expresses a hydrogen 
atom or alkali metal.) -OH, -NR2, and -N+R3 (R expresses a hydrocarbon group.) It is desirable to introduce 
and use at least one polar group chosen firom an epoxy group, -SH, ON, etc. by copolymerization or the addition 
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reaction. As for such a polar group, it is desirable to be introduced into the binder in the amount of 10*1 to ten • 
eight mols (still more preferably 10- 2-10 -six mols/(g))/g. 

[0033] The binder in a magnetic layer is usually used to the ferromagnetic powder 100 weight section in the 
range of 5 - 50 weight section (preferably 10 - 30 weight section). In addition, when using for a magnetic layer 
combining vinyl chloride system resin, polyurethane resin, and the poly isocyanate as a binder, it is desirable to 
use so that vinyl chloride system resin may be contained for 2 - 50 % of the weight and the poly isocyanate and 
polyvire thane resin may be contained five to 70% of the weight in [ all ] a binder in the amount of 2 • 50% of the 
weight of the range. 

[0034] In order to make the coating liquid for forming a magnetic layer distribute powder, such as 
ferromagnetic powder and carbon black, good in a binder, a dispersant can be added to it. Moreover, a 
plasticizer, conductive particles other than carbon black (antistatic agent), an antifungal agent, etc. can be 
added if needed. As a dispersant, for example A capryhc acid, a capric acid, a lauric acid, a myristic acid, A 
palmitic acid, stearin acid, behenic acid, oleic acid, an elaidic acid, The fatty acid of 12- 18 carbon numbers of 
linolic acid, a linolenic acid, a steer roll acid, etc. (it RCOOH(s)) The metal soap with which R consists of the 
alkali metal or alkaline earth metal of the alkyl group of 11-17 carbon numbers or an alkenyl radical, and said 
fatty acid, The compound containing the fluorine of the aforementioned fatty acid ester, the amide of said fatty 
acid, Polyalkylene oxide alkyl phosphoric ester, lecithin, trialkyl polyolefine oxy-quarternary ammonium salt 
(alkyl is 15 carbon numbers, and an olefin is ethylene, a propylene, etc.), a sulfate, a copper phthalocyanine, etc. 
can be used. These may be independent, or they may use it, combining. A dispersant is added in the range of 0.5 
- 20 weight section to the binder 100 weight section. 

[0035] Next, the back coat layer by which it is characterized [ of this invention ] is explained in full detail. It is 
necessary with the back coat layer being excellent in engine performance, such as transit endurance, that the 
energy is absorbed efficiently and a depression can form it easily and for a depression part and the other part to 
be distinguishable so that the formed depression may be mistaken and it can read with a precision there is 
nothing and sufficient with the exposure of a laser beam. As for the back coat layer which starts this invention 
from such a viewpoint, it is desirable that the absorbancy index by the laser beam in the wavelength of 500nm 
is in the 0.5-5-/range of micrometer (still more preferably 1.0 ■ 3.5-/micrometer). In being except the range of the 
above [ an absorbancy index ], it tends to become difficult to establish the depression of predetermined 
magnitude. Moreover, as for the back coat layer concerning this invention, it is desirable that it is in the range 
the reflection factor of whose is 15 - 30% to the laser beam of the wavelength of the range of 500-2000nm. In 
being except the range of the above [ a reflection factor ], it becomes easy to produce a reading error. 
[0036] The formation approach of the back coat layer concerning this invention with the above properties does 
not have especially a limit. Specifically, the approach of performing by optimizing can be mentioned so that it 
may become the back coat layer of a desired property combining selection of the construction material of the 
formation ingredient of (l) back coat layer, the amount used, etc., preparation of the coating liquid of (2) back 
coat layers, the calender processing to (3) back coat layers, etc. These approaches are explained in full detail 
below. As for the back coat layer concerning this invention, in the above (l), it is desirable to constitute as a 
layer containing carbon black, a binder, and minerals powder as the formation ingredient. It is desirable to use 
two kinds of things from which average grain size differs as carbon black used for a back coat layer. In this case, 
it is desirable that the particle-like carbon black and average grain size of the range of 10-60nm (still more 
preferably 10-30nm) use [ that average grain size ] the coarse grain like carbon black of the range of 80-300nm 
(still more preferably 100-30nm). As for the specific surface area of these carbon black, it is desirable that they 
are 5-300m2 / g (still more preferably 10-250m 2 /g). As for DBP oil absorption, it is desirable that it is in 
20- 150mL / the range of lOOg (still more preferably 30* 150 mL / lOOg). Moreover, as for pH, it is desirable that it 
is in the range of 4- 10 (stiU more preferably 5- 10). While being able to consider as the back coat layer of the 
property which shows a predetermined reflection factor and a predetermined absorbancy index to the exposure 
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of a laser beam by the activity of such carbon black, generally the surface electric resistance of a back coat layer 
can be low set up by addition of the above particle-like carbon black. Moreover, generally particle-Uke carbon 
black is excellent in the holding power of a fluid lubrication agent, and contributes to reduction-ization of 
coefficient of friction at the time of lubricant concomitant use. On the other hand, coarse grain like carbon black 
has the function as a solid lubricant, and forms a minute projection in the front face of a back layer, 
reduction izes a touch area, and contributes to reduction-ization of coefficient of friction. 

[0037] In a back coat layer, when using two kinds of things from which average grain size differs, the range of 
the content ratio (weight ratio) of the above-mentioned particle like carbon black and the above-mentioned 
coarse grain-like carbon black being in the range of former:latter =99: 1-50-50 is 98^2-80:20 desirable still more 
preferably. Moreover, the content of the carbon black (when using two kinds of things, it is the whole quantity) 
in a back coat layer is the range of the 20 - 200 weight section to the binder 100 weight section preferably, and is 
the range of the 25 • 150 weight section still more preferably. 

[0038] What was indicated to the magnetic layer mentioned above as a binder used for a back coat layer can be 
used. As for the binder of a back coat layer, in this invention, it is desirable to consist of nitrocellulose resin, 
polyester poljoirethane resin, and combination that added the poly isocyanate as a curing agent further. And as 
nitrocellulose resin, the thing of the range whenever [ nitrification / whose ] is 5 - 20% in which many nitro 
groups are contained comparatively is desirable. Moreover, as for nitrocellulose resin, it is desirable to contain 
in a binder in 20 - 80% of the weight (still more preferably 40 - 70 % of the weight) of the range. 
[0039] As for the minerals powder used for a back coat layer, it is desirable that Mohs hardness is the minerals 
powder of 5-9. Transit endurance is repeatedly given to a tape by addition of such minerals powder, and a back 
coat layer is strengthened. If minerals powder is especially used with carbon black, also to repeat sliding, there 
will be little degradation and it will serve as a strong back coat layer. Moreover, if Mohs hardness uses the 
minerals powder of 5-9, the moderate polish force will arise, it will delete to the tape-guide pole etc., and trashy 
adhesion will decrease. As for the minerals powder of Mohs hardness 5-9, it is desirable that the average grain 
size is in the range of 0.01*1 micrometer (still more preferably 0.05-0.5 micrometers, especially preferably 
0.08 0. 3 micrometers). 

[0040] Mohs hardness can mention alpha-iron oxide, alpha alumina, and chrome oxide (Cr 203) as minerals 
powder of 5-9, for example. These powder may be used independently, respectively or may be used together. 
Among these, alpha-iron oxide or alpha-alumina is desirable. Mohs hardness is 0.01 - 5 weight section to the 
carbon black 100 weight section, and the content of the minerals powder of 5 9 is 0.05 - 2 weight section 
preferably. 

[0041] In a back coat layer, the dispersant indicated by explanation of a magnetic layer can be added. As for a 
dispersant, it is desirable to use it combining copper oleate, a copper phthalocyanine, and a barium sulfate in a 
back coat layer. A dispersant is usually added in the range of 0.5 - 20 weight section to the binder 100 weight 
section. 

[0042] In the above (2), it is desirable to perform preparation of the coating liquid of a back coat layer by the 
following approaches on the occasion of formation of the back coat layer concerning this invention. That is, after 
carrying out preliminary kneading of the binders, such as carbon black and nitrocellulose resin, using stirring 
mixing of a Henschel mixer, a roll mill, a kneader, etc., and a disperser at least, and a ball mill and a Sand 
grinder distributing further and considering as the shape of a paste, it is desirable by making it ripe below by 
the shearing force (namely, under the turning effort of an impeller with loose 1 revolution per minute extent) of 
stirring extent of an at least 24-hour desolver to prepare coating liquid. 

[0043] In the above (3), calender processing of a back coat layer can be performed using 7-9 steps of calender 
processing machines which consist of only conventional metal rolls. Calender processing is the range of 90 
degrees C • 120 degrees C temperature, and the hnear pressure of 250-400kg/cm2 as processing conditions in 
that case. By adjusting in the range, it is desirable to carry out. In addition, the surface treatment by the 
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calender can also be adjusted by the construction material of the calender roll to be used, its front-face nature, 
etc. 

[0044] In addition, a back coat layer can be made to contain coloring matter in order to raise absorption of a 
laser beam. What shows a high absorption spectrum to the laser beam which uses such coloring matter is 
chosen. For example, a kind of coloring matter [ at least ] compound chosen from cyanine dye, merocyanine 
coloring matter, oxo Norian coloring matter, azo dye, phthalocyanine dye, and the metal complex that has such 
coloring matter structures as a ligand can be mentioned. These coloring matter can be chosen from the 
well-known ingredient used for the optical disk, and can be used. 

[0045] A reflecting layer may be prepared between the back coat layer of the magnetic-recording tape of this 
invention, and a base material. As for a reflecting layer, it is desirable to be formed from the light reflex nature 
matter which is a metallic material. As the example, a metal and semimetal, or stainless steel, such as Mg, Se, 
Y, Ti, Zr, Hf, y Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Co, nickel, Ru, Rh, Pd, Ir, Pt, Cu, Ag, Au, Zn, Cd, aluminum, Ga, 
In, Si, germanium, Te, Pb, Po, Sn, and Bi, can be mentioned. These matter may be used independently, or is two 
or more sorts of combination, or may be used as an alloy. Things desirable [ among these ] are Cr, nickel, Pt, Cu, 
Ag, Au, aluminum, and stainless steel. They are Au metal, Ag metals, or these alloys especially preferably. The 
alloy which contains at least a kind of metal chosen from the group which consists of Pt, Cu, and aluminum, 
respectively as desirable Au or desirable Ag alloy can be mentioned. A reflecting layer can form for example, the 
light reflex nature matter on a base material vacuum evaporationo, sputtering, or by carrying out ion plating, 
the thickness of a reflecting layer general the range of lO SOOnm it is ■- desirable the range of 20"500nm 
-■ it is the range of 50-300nm still more preferably. 

[0046] The magnetic-recording tape of this invention may be the thing of a configuration of that the 
non-magnetic layer was further prepared between the base material and the magnetic layer. That is, you may 
be the magnetic -recording tape of a configuration of having a non-magnetic layer and a magnetic layer in one 
base material side at this order, and having a back coat layer in the another side side of this base material. A 
non-magnetic layer is a layer nonmagnetic to the real target containing nonmagnetic powder and a binder. This 
non magnetic layer needs to be nonmagnetic substantially so that the magnetic parametric performance of the 
magnetic layer on it may not be affected, but if it does not have an adverse effect on the magnetic parametric 
performance of a magnetic layer, even if magnetic powder is contained, it does not pose especially a problem. 
Moreover, lubricant is usually contained in the non-magnetic layer in addition to these components. 
[0047] As nonmagnetic powder used by the non-magnetic layer, nonmagnetic inorganic powder and carbon 
black can be mentioned, for example. The comparatively hard thing of nonmagnetic inorganic powder is 
desirable, and its Mohs hardness is [ five or more (6 or more / Still more preferably /) things ] desirable. As an 
example of these nonmagnetic inorganic powder, alpha alumina, beta alumina, gamma-alumina, silicon 
carbide, chromic oxide, cerium oxide, alpha-ferrous oxide, corundum, silicon nitride, titanium carbide, a 
titanium dioxide, a silicon dioxide, boron nitride, a zinc oxide, a calcium carbonate, a calcium sulfate, and a 
barium sulfate can be mentioned. Any of a ** and a non-fixed form are sufficient as these nonmagnetic 
inorganic powder at the time in a grain, a needle, plate like, and the case. These are independent, or can be 
combined and used. Among these, a titanium dioxide, alpha-alumina, alpha-iron oxide, or chrome oxide is 
desirable. As for the mean particle diameter of nonmagnetic inorganic powder, it is desirable that it is in the 
range of 0.01-1.0 micrometers (preferably 0,010.5 micrometers). 

[0048] The carbon black of a non-magnetic layer is added in order to secure front-face nature with the smooth 
magnetic layer formed on a non-magnetic layer, while giviug conductivity to a magnetic layer and preventing 
electrification. The carbon black which the magnetic layer mentioned above as carbon black used by the 
non-magnetic layer can be made to contain can be used. However, as for the carbon black used by the 
non-magnetic layer, it is desirable that the mean particle diameter is 35nm or less (still more preferably 
10-35nm). The usual addition of carbon black is 3 - 40 weight section to all the nonmagnetic inorganic powder 
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100 weight sections, and is 5 - 30 weight section preferably. 

[0049] As lubricant of a non magnetic layer, the fatty acid or fatty acid ester indicated to the magnetic layer of 
the above-mentioned magnetic -recording tape can be used. The usual addition of lubricant is the range of 0.2 - 
20 weight section to all the nonmagnetic powder 100 weight sections of a non-magnetic layer. 
[0050] The binder indicated by the magnetic layer mentioned above as a binder of a non magnetic layer can be 
used. A binder is usually the range of 5 • 50 weight section (preferably 10 - 30 weight section) to the 
nonmagnetic powder 100 weight section of a non-magnetic layer. In addition, when using for a non magnetic 
layer combining vinyl chloride system resin, polyurethane resin, and poly ISOSHINETO as a binder, it is 
desirable to use so that vinyl chloride system resin may be contained for 2 - 50 % of the weight and the poly 
isocyanate and polyurethane resin may be contained five to 70% of the weight in [ all ] a binder in the amount of 
2 • 50% of the weight of the range. In addition, the dispersant which can be added to the magnetic layer 
mentioned above also in the non magnetic layer, and other additives can be added. 

[0051] Next, the manufacture approach of the magnetic-recording tape of this invention is explained briefly 
The magnetic-recording tape of this invention can be manufactured by forming in one field of a base material in 
order a magnetic layer (they being a non-magnetic layer and a magnetic layer in the mode in which the 
non-magnetic layer and the magnetic layer were prepared), and the back coat layer which starts this invention 
in the field of another side according to the usual approach, respectively. The back coat layer concerning this 
invention can be formed by the approach mentioned above. 

[0052] When it is the mode in which the non-magnetic layer and the magnetic layer were prepared, while a 
magnetic layer has a non magnetic layer in a damp or wet condition, being prepared on this is desirable. That is, 
while a magnetic layer has the formed spreading layer (non-magnetic layer) in a damp or wet condition after 
applying the coating Uquid for non-magnetic layers, it is desirable to be formed on this using the method of 
application by the so-called sentiment-on wet method which applies the coating liquid for magnetic layers. 
[0053] As the method of application by the above-mentioned sentiment-on wet method, the following 
approaches can be mentioned, for example. 

(1) How to form a magnetic layer with a base material application-of-pressure mold extrusion coater, while a 
non magnetic layer is first formed on a base material and this non-magnetic layer is in a damp or wet condition 
using gravure spreading, roll coating, blade spreading, or an extrusion coater (refer to JP,60-238179,A, 
JP,1-46186,B, and JP,2-265672,A). 

(2) How to form a magnetic layer and a non-magnetic layer almost simultaneous on a base material using the 
coater which consists of a single spreading head equipped with two slits for coating liquid (refer to 
JP,63-88080,A, JP,2-I7921,A, and JP,2-265672,Aeach official report). 

(3) How to form a magnetic layer and a non-magnetic layer almost simultaneous on a base material using an 
extrusion coater with a backup roller (refer to JP,2-174965,A), As for a non magnetic layer and a magnetic layer, 
forming using the simultaneous multistory applying method is desirable. 

[0054] In the monolayer configuration the magnetic -recording tape of this invention has a magnetic layer in one 
base material side, and has a back coat layer in an another side side, it is desirable that the thickness of the 
magnetic layer is in the range of 0.05-3.0 micrometers (still more preferably 0.1-2.5 micrometers). Moreover, as 
for the thickness of the whole magnetic tape of this configuration, it is desirable that it is in the range of 
3.0-20.0 micrometers. Moreover, as for the thickness of a back coat layer, it is desirable that it is in the range of 
0.1-1.0 micrometers (still more preferably 0.2 0. 8 micrometers). 

[0055] In the case of the magnetic-recording tape of a configuration of having a non-magnetic layer, it is 
desirable that the thickness of the magnetic layer is in the range of 0.01- 1.0 micrometers (still more preferably 
0.03 0.5 micrometers). Moreover, as for the thickness of a non magnetic layer, it is desirable that it is in the 
range of 0.1-3.0 micrometers (still more preferably 1.0 2.5 micrometers). As for the ratio of the thickness of a 
magnetic layer, and the thickness of a non magnetic layer, it is desirable that it is in the range of 1:2- 1: 15 (still 
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more preferably 1-3 • 1-12), As for the thickness of the whole magnetic tape of a configuration of having a 
non-magnetic layer, and the thickness of a back coat layer, it is desirable that it is in the same range as the 
magnetic tape of the aforementioned monolayer configuration. 

[0056] Formation of the depression to the back coat layer of the magnetic-recording tape of this invention can be 
performed using a laser beam. Generally as the object for writing, and a laser beam for reading, the thing of the 
range of 300-2000nm is used for the wavelength. And when writing in, a depression can be formed by 
irradiating a laser beam along with the longitudinal direction of a magnetic recording tape at a back coat layer. 
As for a depression, it is desirable that more than one are continuously formed along with a longitudinal 
direction. Although especially the configuration of a depression is not asked, it is the range whose width efface 
of a depression is 1-20 micrometers, and it is desirable to form in the range the die length (the die length of the 
longitudinal direction of a tape) of whose is 5-30 micrometers. Moreover, the depth of a depression is less than 
the thickness of a back coat layer, and it is desirable that it is in the range of 0.1- 1 micrometer. Reading of a 
depression can also be performed by detecting the difference in the reflection factor of a depression part and the 
other part by irradiating a laser beam like the above. 
[0057] 

[Example] Below, an example and the example of a comparison are indicated. In addition, the following 
"sections" expresses the "weight section." 
[0058] 
[Example l] 

[Preparation of the coating liquid for magnetic layer formation] 
(Component for magnetic layer formation) 

Ferromagnetic metal powder The 100 sections [presentation / Fe:Co=10:3 (weight ratio) 
Coercive-force (He): 1850 oersted (Oe) 

The amount of saturation magnetization (sigmas): 135 emu/g Grain size (average major axis length (path)): 
0,12 micrometers Microcrystal size: 160A Sintering inhibitor (aluminum 203 and 20Y3 content)] Polar-group 
(-S03 Na radical) content vinyl chloride system copolymer The ten sections ( 803 Na radical content: 4xten • 
five mols [ g ] /, polymerization degree 300) 

Polar-group (-803 Na radical) content polyester polyurethane resin The six sections [neopentyl glycol / 

caprolactone polyol / diphenylmethane -4, 4*-diisocyanate (MDI) 

= 0.9/2.6/1 (weight ratio) 

- S03 Na radical 1x10 four-mol [/g] contend 

Carbon black (first [ an average of] particle diameter: 85nm) The one section alphaalumina (Hit55, Sumitomo 
Chemical Co., Ltd. make) The eight sections Butyl stearate The one section Methyl ethyl ketone The ten 
sections Cyclohexanone The 20 sections [0059] It diluted with the methyl ethyl ketone 90 section and the 
cyclohexanone 80 section, after kneading each component which forms the above-mentioned magnetic layer by 
the opening kneader. Then, zirconia beads distributed using the Sand grinder, the stearin acid 1 section and the 
poly isocyanate (Coronate L, product made from Japanese Polyurethane Industry) 10 section were added after 
that, and the coating liquid for magnetic layer formation was prepared. 
[0060] 

[Preparation of the coating Uquid for non magnetic layer formation] 
(Component for non magnetic layer formation) 

Nonmagnetic powder alpha-hematite The 80 sections (0.18 micrometer average minor axis length: average 
major axis length : 0.02micrometer SSA: 65m 2 /g pH: 7.5) 

Carbon black The 20 sections (first [ an average of] particle diameter: 16nm, Sbet:i80m2 / g) 

Polar-group ( 803 Na radicaO content vinyl chloride system copolymer The 12 sections ( 803 Na radical 

content: 4xten - five mols [ g ] /, polymerization degree 300) 
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Polar-group ( 803 Na radical) content polyester polyvirethane resin The five sections [neopentyl glycol / 

caprolactone polyol / diphenylmethane -4, 4'-diisocyanate (MDI) 

= 0.9/2.6/1 (weight ratio) 

• 803 Na radical 1x10 four mol [/g] content] 

alpha-alumina (Hit55, Sumitomo Chemical Co., Ltd. make) The five sections Butyl stearate The one section 
Methyl ethyl ketone The eight sections Cyclohexanone It diluted with the methyl ethyl- ketone 80 section and 
the cyclohexanone 80 section, after kneading each component which forms the 20 section above-mentioned 
non-magnetic layer by the opening kneader. Then, zirconia beads distributed using the Sand grinder, the 
stearin acid 1 section and the poly isocyanate (Coronate L, product made fi-om Japanese Polyurethane 
Industry) 10 section were added after that, and the coating Uquid for non-magnetic layer formation was 
prepared. 
[0061] 

[Preparation of the coating Uquid for back coat stratification] 
(Component for back coat stratification) 

Carbon black I The 100 sections (75mL / lOOg volatile matter: specific surface area by 17nm BET adsorption 
method: first [ an average of] particle diameter : 220m2 / g DBP oil absorption : 1.5% pH: 8.0) 
Nitrocellulose resin (RS whenever [ 1/2 and nitrification ] 12%) The 100 sections Polyester polyurethane resin 
The 30 sections Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine The ten sections 
Barium sulfate (sedimentation nature) The five sections Methyl ethyl ketone The 500 sections The toluene 500 
section [0062] Preliminary kneading of the above-mentioned component was carried out, and it kneaded by the 
roll mill. To the obtained distributed object 100 weight section, the following component was added and the 
Sand grinder distributed. 

Carbon black II The 0.2 sections (I0m2 / g DBP oil absorption: first [ an average of] particle diameter: specific 
surface area by 280nm BET adsorption method : 36mL/100g pH: 8.5) 

alpha-alumina (grain size: 0.2 micrometers) After filtering a 0.1 ********** distribution object, to this 
distributed object 100 weight section, the methyl ethyl ketone 120 section and the poly isocyanate 3 section 
were added, and the coating liquid for back stratification was prepared. 

[0063] The coating liquid for non-magnetic layer formation and the coating liquid for magnetic layer formation 
which were [production of a magnetic-recording tape] Obtained so that the thickness of the non-magnetic layer 
after desiccation may be set to 1,0 micrometers Moreover, after cleaning a front face beforehand so that the 
thickness of the magnetic layer after drying on this may be set to 0.25 micrometers, simultaneous multistory 
spreading was performed on the base material made from polyethylenenaphthalate (PEN) (thickness: 6.0 
micrometers) which prepared the glue line (thickness: 0.05 micrometers) which consists of binder resin. 
Subsequently, while both layers were still in the damp or wet condition, the cobalt magnet of a 7000 oersted 
magnetic field (Oe) and the solenoid magnet of a magnetic field 4000 (Oe) were used, and orientation processing 
was performed to the longitudinal direction within a field. Then, the non magnetic layer and the magnetic layer 
were formed by making it dry by warm air. 

[0064] Then, the magnetic-recording layered product roll with which it applied the bar coating machine, it dried, 
and the back coat layer was prepared so that the thickness after drying the above-mentioned coating liquid for 
back coat stratification might be set to 0.5 micrometers, and the back coat layer was prepared in one field of a 
base material in the field of a non magnetic layer, a magnetic layer, and another side at the another side side (a 
magnetic layer is an opposite hand) of this base material, respectively was obtained. 

[0065] It let the obtained magnetic-recording layered product roll pass to nine steps of calender processing 
machines (processing conditions: the temperature of 90 degrees C, and linear pressure of 300kg/cm2) which 
consist of only metal rolls, and calender processing was performed. After calender processing, subsequently 
dura mater-ized (KYUWA ring) processing was carried out, the slit of the magnetic-recording layered product 
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roll was further carried out to 1/2 inch width of face, and the magnetic-recording tape according to this 
invention was obtained. 

[0066] In the [example 2] example 1, the magnetic -recording tape which follows this invention similarly was 
created except having used the coating liquid for back coat stratification prepared by the following approach. 
[Preparation of the coating hquid for back coat stratification] 
(Component for back coat stratification) 

Carbon black The 100 sections (80mL / lOOg volatile matter: specific surface area by 20nm BET adsorption 
method: first [ an average of ] particle diameter : 80m2 / g DBF oil absorption : 0.3% pH: 10) 
Nitrocellulose resin (RS whenever [ 1/2 and nitrification ] 12%) The 100 sections Polyester poly ure thane resin 
The 60 sections Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine The ten sections 
Barium sulfate (sedimentation nature) The five sections Methyl ethyl ketone The 500 sections The toluene 500 
section [0067] The above-mentioned component was kneaded by the opening kneader. To the obtained 
distributed object 100 weight section, the following component was added and the Sand grinder distributed. 
Carbon black The 0.5 sections (specific surface area by 36mL / lOOg BET adsorption method-* first [ an average 
of] particle diameter: 280nm DBP oil absorption : 200m 2 /g pH: 8.5) 

alpha-alumina ^rain size: 0.2 micrometers) After filtering a 0.3 ********** distribution object, to this 
distributed object 100 weight section, the methyl-ethyl -ketone 120 section and the poly isocyanate 3 section 
were added, and the coating liqvdd for back stratification was prepared. 

[0068] In the [example 3] example 1, the magnetic-recording tape which follows this invention similarly was 
created except having used the coating liquid for back coat stratification prepared by the following approach. 
[Preparation of the coating hquid for back coat stratification] 
(Component for back coat stratification) 

Carbon black The 100 sections (I50m2 / g volatile matter: 18nm DBP oil absorption: first [ an average of ] 
particle diameter : specific surface area by 130mL / lOOg BET adsorption method : 1.0% pH: 7.5) 
Nitrocellulose resin (RS whenever [ 1/2 and nitrification ] 12%) The 150 sections Polyester polyurethane resin 
The 30 sections Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine The ten sections 
Barium sulfate (sedimentation nature) The five sections Methyl ethyl ketone The 500 sections Toluene The 500 
sections [0069] It kneaded after carrying out preUminary kneading of the above-mentioned component by the 
opening kneader until it became desired viscosity by the roU mill. To the obtained distributed object 100 weight 
section, the following component was added and the Sand grinder distributed. 

Carbon black The 0.1 sections (specific surface area by 36mL / lOOg BET adsorption method: first [ an average 
of] particle diameter: 280nm DBP oil absorption : 200m 2 /g pH: 8.5) 

alpha-alumina (grain size: 0.2 micrometers) After filtering a 0.1 ********** distribution object, to this 
distributed object 100 weight section, the methyl ethyl ketone 120 section and the poly isocyanate 3 section 
were added, and the coating liquid for back stratification was prepared. 

[0070] In the [example 4] example 1, the magnetic -recording tape which follows this invention similarly was 
created except having used the coating liquid for back coat stratification prepared by the following approach. 
[Preparation of the coating hquid for back coat stratification] 
(Component for back coat stratification) 

Carbon black The 50 sections (220m2 / g volatile matter: 17nm DBP oil absorption: first [ an average of ] 
particle diameter : specific surface area by 75mL/ lOOg BET adsorption method : 1.5% pH: 8.0) 
Nitrocellulose resin (RS whenever [ 1/2 and nitrification ] 12%) The 100 sections Polyester polyurethane resin 
The 50 sections Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine The ten sections 
Barium sulfate (sedimentation nature) The five sections Methyl ethyl ketone The 500 sections The toluene 500 
section [0071] After carrying out preliminary kneading of the above-mentioned component, it kneaded by the 
roll mill. To the obtained distributed object 100 weight section, the following component was added and the 
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Sand grinder distributed. 

Carbon black The 0.1 sections (specific surface area by 36mL / lOOg BET adsorption method: first [ an average 
of] particle diameter: 280nm DBP oil absorption : 200m 2 /g pH: 8.5) 

alpha-alumina ^rain size: 0.2 micrometers) After filtering a 0.1 ********** distribution object, to this 
distributed object 100 weight section, the methyl ethyl-ketone 120 section and the poly isocyanate 3 section 
were added, and the coating liquid for back stratification was prepared. 

[0072] In the [example 5] example 1, the magnetic-recording tape which foUows this invention similarly was 
created except having used the coating liquid for back coat stratification prepared by the following approach. 
[Preparation of the coating hquid for back coat stratification] 
(Component for back coat stratification) 

Carbon black The 100 sections (75mL / lOOg volatile matter: specific surface area by 17nm BET adsorption 
method: first [ an average of] particle diameter : 220m2 / g DBP oil absorption : 1.5% pH: 8.0) 
Nitrocellulose resin (RS whenever [ 1/2 and nitrification ] 12%) The 50 sections Polyester polyurethane resin 
The 40 sections Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine The ten sections 
Barium sulfate (sedimentation natvire) 5 section methyl ethyl ketone The 500 sections Toluene The 500 sections 
[0073] Preliminary kneading of the above-mentioned component was carried out, and it kneaded by the roll mill. 
To the obtained distributed object 100 weight section, the following component was added and the Sand grinder 
distributed. 

Carbon black The 0.2 sections (200m2 / g DBP oil absorption: first [ an average of] particle diameter: specific 
surface area by 280nm BET adsorption method : 36mL/100g pH: 8.5) 

alpha-alumina (grain size: 0.2 micrometers) After filtering a 0.1 ********** distribution object, to this 
distributed object 100 weight section, the methyl-ethyl-ketone 120 section and the poly isocyanate 3 section 
were added, and the coating liquid for back stratification was prepared. 

[0074] In the [example 1 of comparison] example 1, the magnetic -recording tape for a comparison was similarly 
created except having changed the amount of the carbon black I used of a back coat layer into the 300 sections, 
and having prepared the coating liquid for back coat stratification. 

[0075] In the [example 2 of comparison] example 1, the magnetic -recording tape for a comparison was similarly 
created except having prepared the coating liquid for **** back coat stratification for tales doses for the 
following carbon black instead of carbon black I, and having changed calender processing into the temperature 
of 110 degrees C, and processing conditions with a linear pressure of 350kg/cm2, and having performed it. 
Carbon black (260m2 / g volatile matter: 15nmDBP oil absorption: first [ an average of] particle diameter : 65 
mL / specific surface area according to law 100 gBET : 2.0%pH: 8.0) 

[0076] In the [example 3 of comparison] example 1, the magnetic-recording tape for a comparison was similarly 
created except having prepared the coating liquid for **** back coat stratification for 50 sections for the 
following carbon black instead of carbon black II. 

Carbon black (28m2 / g volatile matter: 84nmDBP oil absorption: first [ an average of] particle diameter : 84 
mL / specific surface area according to law 100 gBET : 0.6%pH: 7.0) 

[0077] In the [example 4 of comparison] example 1, the amount of the carbon black I used was changed into the 
200 sections, the carbon black 100 further following section was added to this (considering as the 300 sections), 
and the magnetic-recording tape for a comparison was similarly created except having prepared the coating 
liquid for back coat stratification. 

Carbon black (280m2 / g volatile matter: 15nmDBP oil absorption: first [ an average of] particle diameter : 45 
mL / specific surface area according to law 100 gBET : 10,0%pH: 2.0) 

[0078] The reflection factor and absorbancy index of a back coat layer of each magnetic-recording tape which 
were obtained in the [assessment as magnetic-recording tape] example and the example of a comparison were 
measured by the following approach. 



JP-A-2000-293836 

(1) the measurement recording spectrophotometer (UV-3100PC, Shimadzu Corp. make) of a reflection factor - 
and absolutely, using the reflection factor measuring device (ASR-3105, Shimadzu Corp. make), to the back coat 
layer of a magnetic-recording tape, incidence of the light of the range of 300-2000nm wavelength was carried 
out at 5 degrees of incident angles, and the reflectance spectrum was measured. And the reflection factor in 
lOOOnm was adopted. 

[0079] (2) The magnetic-recording tape which removed the magnetic layer side of the measurement base 
material of an absorbancy index was prepared. And the absorbancy index of this magnetic recording tape was 
measured using the recording spectrophotometer (UV-3100PC, Shimadzu Corp. make). Measurement of an 
absorbancy index measured the extinction spectrum of the light of the range of 300"2000nm wavelength, and 
adopted the absorbancy index in 500nm. Furthermore, it amended by having measured the absorbancy index of 
the base material itself similarly, and having deducted this value from the above-mentioned measured value, 
and considered as the absorbancy index of a back coat layer. 

[0080] Next, along with the longitudinal direction, the abbreviation elliptical depression (henceforth, mark 
signal) was recorded on the back coat layer of the magnetic-recording tape of an example and the example of a 
comparison on the following record conditions using the laser beam. 
Record conditions; 

Semiconductor-laser light- Wavelength of 680nm (the mark signal was written in after changing wavelength 
into 340nm using an SHG component.) 

diameter of laser beam^ - 1 -micrometer linear-velocity ^ - per second 2m record power: - 8m W [0081] The 
magnetic-recording tape which wrote in the mark signal was evaluated about the following item, 
(l) The width efface of the mark signal recorded on the back coat layer of the precision magnetic -recording tape 
of the writing of a mark signal was measured over magnetic-recording tape 3m using the comparator, and it 
asked for the average and standard deviation (sigma). Point of measurement was made into 100 points. The 
width of face (the die length of the cross direction of a magnetic-recording tape) of a mark signal is in the range 
of 4-8 micrometers, and the standard deviation sigma considered the thing 0.4 micrometers or less as 
acceptance. The die length (the die length of the longitudinal direction of a magnetic-recording tape) of a mark 
signal is an average of 20 micrometers. 

[0082] (2) The number of a mark signal was measured for the mark signal recorded on the back coat layer of the 
measurement magnetic-recording tape of the rate of a correct answer of reading of a mark signal from the 
reflective frequency by the laser beam (wavelength: 780nm). Assessment was performed by reading 100 mark 
signals in magnetic-recording tape 3m spacing 10 times, and measuring a rate measurable to accuracy. 
[0083] (3) The stainless steel (SUS420J, a diameter: 4mm, 0.2S) was slid with the lEC type mu value 
measurement machine the back coat layer front-face side of the Shue Shine test magnetic-recording tape. The 
magnetic-recording tape was made to go and come back to the front-face top of a stainless steel in 90 lap angles 
and tape tension lOOg, and the abrasion exerted on a mark signal at every 100 Pass (P) was observed. After 500 
pass, it is in the range whose width of face of a mark signal is 4*8 micrometers, and the standard deviation 
sigma considered the thing 0.4 micrometers or less as acceptance. The property and assessment result of a back 
coat layer of a magnetic-recording tape are shown in a table 1. 
[0084] 
[A table 1] 



The property of a back coat layer Criticism 

A mark signal shoe It reads 



Reflection Absorbancy Width of Dispersion in Shine Rate of a 
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factor index face width of face correct answer 



(%) 


U 11 r 


n) 


(/im) (a) 


TXh (%) 




example 1 


20 


2.5 


5.5 


0.24 500 P 


100 


example2 


15 


2.5 


4.8 


0.33 500P 


100 


examples 


30 


2.5 


5.4 


0.13 500P 


100 


example4 


20 


0.8 


4 


0.07 500P 


100 


examples 


20 


4 


5.8 


0.35 500P 


100 


Example 1 of reference 


12 


2.5 


6 


0.68 200PNG 


80 


Example 2 of reference 


35 


2.5 


2.5 


0.35100PNG 


100 


Example 3 of reference 


20 


0.3 


2 


0.05 300PNG 


30 


Example 4 of reference 


20 


6 


9 


0.52200PNG 


100 



[0085] While a mark signal is recordable on a back coat layer also in which magnetic recording tape from the 
result of a table 1, it turns out that the recorded mark signal can be read by the laser beam. It turns out that in 
the case of the magnetic-recording tape (examples 1-5) equipped with the back coat layer adjusted as a 
reflection factor and an absorbancy index were in the specific range to the laser beam of predetermined 
wavelength especially it can be efficient, and a mark signal can be comparatively recorded on accuracy 
compared with the magnetic-recording tape of the examples 1-4 of reference, and reading by the laser beam can 
be performed with a sufficient precision. 
[0086] 

[Effect of the Invention] On the magnetic-recording tape of this invention, the hysteresis which the depression 
by the laser beam is recorded on the back coat layer, and the magnetic -recording tape followed from the 
depression can be easily checked by the laser beam. Therefore, quality control and QA of a product can be 
promptly performed after manufacture of a magnetic-recording tape. 



